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WHEREIN 


„ The properties of Nous BERS are clearly pointed out; 
the Turory of the ſcience deduced from firſt prin- 
ciples, the methods of OyYERAT TON demonſtratively 

explained, and the whole reduced to PRACTICE in 
a great variety of uſeful RULES. 
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N encomium on the uſefulneſs and excellency oO 
Arithmetic would, in this place, be vain and idle. 
The world is already abundantly ſenſible of the worth 
and importance of this noble art. All, then, that ſeems 
neceſſary by way of preface, is to give ſome ſhort ac 
count of the following treatiſe, and point out the im- 


provements the reader may . to meet with in per- 
: uling . 


And, in general. 1 perſuade b it vi be find 


fully to anſwer the title-page ; the properties of numbers 
being exhibited in a clear and inſtructive manner, a 
the whole theory built on firſt principles; that is, on 
axioms, or ſuch propoſitions as are ſelf-evident. . The 
rules of operation, deduced immediately from the theo- 
ry, are conceived in a few exprefſive words, and illu- 
ſtrated by a great variety of ſuitable examples. Care 
too has been taken to range things every where in ſuch | 
order, that what is prior paves the way for what is to 
lollow. 
By connecting bins | in this mant er, the rugged oath 
is rendered {moot?, and the learner will proceed with 
pleaſure from what is more ſimple, to what 1s more 
complex; and rife by eaſy ſteps from the loweit to every 

| ſuperior part of the ſcience. And to furniſh him with 
materials for exerciſe on every branch, and at the ſame 


time ſave labour to the teacher, ſets of unw rought exam- 
ples, with their anſwers, are inſerted in all places where 


” this . > op" to be any way neceſſary, or of advantage. 


But to be more 1 3 - 


Tai treadie be gins with a Genie Introduction; 


wherein Arithmetic is defined, its limits ſtated, and the 


reader taught to diſtinguiſh between Arithmetic, and the 


2 — 


vi e © E. 


practical pur poles to which its operations may be pe” | 
= as 


| Tux work then | 18 divided | into Three Parts, under the 
titles of £1 it himetic 15 wygar, Decimal, and Practical. 


WS (0 the Firſt Part, Notation is b explained, he various 
Bind of numbers deſcribed,” and the axioms, or firſt 
7 principles, laid down, on Which are founded the theory 
and rules of operation. Addition, Subtraction, Multi- 
plication, and Diviſion, are taught at full length, with 
all the modern Improvements, and the reaſon of the rules 1 
every where aſſigned. z 
The properties of proportional ety. or numbers ; 
in geometrical proportion, are briefly pointed out; and 
| thence is derived the Rule of Three: in which a ſimple 
and eafy method of ſtating the queſtions is laid down; 
whereby | the puzzling diſtinction of direct and inverſe is 
precluded, or rendered needleſs, and the multiplicity of 
rules uſually adhibited on this head, is avoided. Nor is 
this method confined to the ſimple Rule of Three, but 


extended to the Rule of Five, Seven, Nine, Eleven, &c. 


The doctrine of Vulgar Fractions, and the rules of Prac- 
| rice therewith connected, are delivered in a way funple 
ad Complete, without prolixity. 


Tux Second Part contains Decimal Arithmetic, or the 
doctrine of Decimal Fractions. Here the origin of dect- 
mals of every kind, viz. finite, repeating, and circula- 
ting, is inquired into, their properties pointed out, and 
defcribed at large; the various forts and ways of reduc- 
tion are minutely explained, and properly exemplified : 
complete tables too are conſtructed for converting the 
parts of integers to decimals by inſpection ; and alſo an- 
other ſet of tables for reducing readily decimals of every 
fort to value. In Addition, Subtraction, Multiplication, 
end, Diviſion, the Operations are conducted by a few 
5 2 Plain 


» « : 


thors, in treating of interminate decimals, are always 
curt and ſcanty in their explications, and lcave this new 
part of Decimal Arithmetic ſo much involved in 27 
ty, as to be ſtill, in their opinion, far above the reach of 
vulgar readers. But I flatter myſelf, that all complaints 


ration in decimals of this ſort being here ſet before the 
| learner with ſuch clearneſs and perſpicuity, | that one, 
though of a low capacity, may ſoon acquire {kill cnough, 
not only to work examples wherein r 2 5 or circu- 


hates occur, but may even underſtand t 
proceſs. 


| ſetting forth the ſuperior excellency of decimal arithme- 
tic above every other method of numerical computation. 


conſtructing tables of various kinds; how they! Ray be 
uſed with great advantage in multiplication and diviſion 
ok duodecimals and ſexageſimals ; how they often rival 


vulgar fractions in point of accuracy, and ſurpaſs them 


three, the work being done that Way. in leaſt time, and. 


PREFA,CE Th 


by in eaſy rules; and theſe luſtrated by a copious | ſet of 
proper examples. 


Some lovers of Arithmetic have alledged, that au- 


of this kind will now be removed ; the methods of ope- 


reaſon of the 


This part tudes Lich a large Decimal Practice, 


141411 


Here is ſhewn the utility and conveniency of decimals in 


in point of brevity; and, finally, that the decimal 18 
ration is frequently the ſhorteſt and eaſieſt in the rule © 


with feweſt figures. 55 


Tas Third Part contains the application of the other 


two to practical purpoſes, in a great var! iety ot aſefull 
rules. Here facility is ſtudied, tie mercantit 


- ee fa 
ſhionable methods of computation ars introduced, and 


adapted to the ſeveral branches of commerce and buſi- 


_ neſs. Sometimes different ways of operation are Re 


bited, and the choice leſt to the praGitioner, Large 
and correct tables on compound intereſt and anauities - 


Are inſerted, with their conſtruction and ule Menſu- 
ration 


„„ 


ration of ſurfaces and ſolids,” artificers work, board and 
timber, &c. is taught in an caſy manner, and at more 
than uſual length. 


To the above account I ſhall only add, that many 
"his of importance, ſeveral ſmall improvements, and 
ſome things curious, as well as uſeful, not hitherto ta- 

— ken notice of, will be found ſcattered here and there in 
different parts of the book. —— To conclude, no pains 
have been ſpared in collecting materials, and working 
them up, with a view to render this ſyſtem of Arithmetic 
inſtructive to the tyro, entertaining to the Kcholar, and 5 
uſeful to the man a of bufineſs. 5 
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K i r U U D N 


RATIONAL and PRACTICAL, 
3 1 N TR 0 D UC ＋ I ON. 

3 'RITHMETIC ; is a ſcience explaining the properties of | h | 
3 numbers, and ſhewing the method or art of compu · 7 
3 ting by them. = 
1 The diviſion of PT ER into theory and practice: is na- = 
| tural and juſt. The theory, or ſpeculative part, treats of 4 


the nature and affections of numbers, and this is properly _ 
# ſcience. The practical part conſiſts in the application of the . 
rules gathered from the theory to the ſolution of queſtions 

or problems ; and arithmetic i in this reſpect. is rightly termed 
an art. 5 | | - Sls 


Peer which is the object of arithmetic, is that which 
anſwers directly to the queſtion, How many ? and is either 
an unit, or ſome pant or parts of an unit, or a multitude of : 


5 To a perſon having this idea of number in his 3 che fol- 
NR lowing queſtions naturally occur, viz. 1. How is ſuch a num- 
| ber to be expreſſed or written? Hence we have Notation. E 


2. What is the ſum of two or more numbers! ? Hence Addi- 
tion. 3. What is the difference of two given numbers? 
Hence Subtraction. 4. What will be the reſult or product 
of a given number repeated or taken a certain number of 
times? Hence Multiplication. 5. How often 15 one ven 
I number contained! in another? Hence Diviſion. 


e 


Theſe five, viz. Notation, Addition, Saber action, Multi- 
A wp plications 


2 INTRODUCTION. 


licition, and Diviſion, are the chief parts, or rather the 
whole of arithmetic. Every arithmetical operation requires 


the uſe of ſome of theſe, and nothing but a proper mixture 


of them is neceſſary in any operation whatever; and, by an 
Arabic _ theſe are called the algorithm. 


Theſe may 'be fitly compared: to the five mechanic powers, 
which, variouſly combined, produce engines of different 


forms, and of amazing force; and which, at firſt ſight, are 


apt to ſtrike us with ſurpriſe ; but, upon examination, their 


effects are all found to flow from a proper combination of the _ 
imple powers. In like manner, we meet with a great variety 

of complex arithmetical operations, curious calculs, and aſto- 

niſhing ſolutions, which yet are all effected by a due Rs Ae : 


tion of the different nw of the algorithm. 


Numerical computations : are neceſſary almoſt in every af- 
Fur but the manner of the operations depends upon the na- 
ture of the ſubject to which they are applied. Arithmetic is 

a handmaid to moſt of her ſiſter arts and ſciences; and while 
the is employed in their ſervice, ſhe muſt be under their di- 
rection, and obſerve the laws they preſcribe. Thus the cal- 
_ culation of a folar or lunar eclipſe is performed by DOTS 5 1 
but the operation is directed by the precepts of aſtronomy : a 
reckoning at fea is wrought by numbers; but the ſteps of he 


work are conducted by the rules of navigation : the contents 


of a caſk is caſt up by numbers; but the art of gauging guides 
the operation : the per pendicular height of a hill is computed 


by numbers; but it is trigonometry that directs the manner r of 


their application. 


The canons directing che application of numbers i in other 
ſciences are not to be reckoned arithmetical rules: no rule is 
to be eſteemed ſuch, but where the operation entirely depends 


on arithmetical principles, and proceeds without any foreign : 
aid or direction. 


Hen ce from the number of arithmetical rules is excluded 
the rule of 'Three, with its numerous train of dependents, 


ſuch as, Fellowſhip, the rule of Falſe, Intereſt, Annuities, 


Alligation, Exchange, Barter, &c. The doctrine of propor- 
tion is delivered in the elements of geometry. It is Euclid, 


lib. 6. prope 16. who demonſtrates, that if four quantities be 
| proportional, 
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INTRODUCTION. * 


proportional, the rectangle, or product of the extremes, will 
de equal to that of the means: it is this property of propor- 
tionals that gives birth to the rule of Three; it is this that di- 
rects the arithmetical operation. For the like reaſon, Invo- 
lution and Extraction of roots are no arithmetical rules; it is 
algebra that teaches the manner of theſe operations. Reduc- 
tion and the rules of Practice are likewiſe to be exterminated; 


as alſo, addition, ſubtraction, &c. of the parts of integers, 


ſuch as, ſhillings, pence, farthings, ounces, Sc. The ſta- 


tutes of a country, with reſpect to coins, weights, and mea- 

ſures, preſcribe the method of operation on theſe heads. It 
remains, then, that the five parts of which the algorithm con- 
fiſts make the whole of arithmetic : here the limits of this ſci- 
ence are to be fixed, SWerwAle 1 it would prove endleſs and i in- 
erhauſtible. TT 


Trust it is, that writers on this ſubject g go generally beyond 


wels bounds: they frequently introduce into their printed 
treatiſes all the rules excluded above, and ſeveral others. 
Nor is this any fault: authors are at liberty, and in the right, 
to ſtore their writings with all ſuch numerical operations as 
may be uſeful to the public. The only thing blameable in 


their conduct is, their not ſtating the limits of the ſcience, 


and teaching their readers to diſtinguiſh betwixt arithmetic, 


and the application of its operations to Practical or uſeful 
| ſubjedts. 1 


The neglect here taken notice of has been attended with 


this remarkable conſequence, that vulgar readers have gene- 


rally miſtaken theſe adventitious rules for parts of arithmetic; 


and as they obſerved new rules publiſhed cvery now and then 
in new books, they were apt to imagine that arithmetic ad- 
mitted of no limits, and could never be attained to any fort of 


Perfection. 


Arithmetic, as a ſcience, ought to demonſtrate her own 


rules; that is, the rules of operation in addition, fubtraction, 
multiplication, and diviſion, both of integers and fractions; 


but this is all; to employ her in demonſtrating the rules bor- 
rowed from other arts and ſciences, would be vain and fruit- 
leſs. An attempt of this kind would be making her act out of 


ſphere, and putting her upon an office the is by no means fit 


far. Numerical demonſtrations arc ſucceſsfully applied to 
A 2 > 0 bjects 


ſubjects purely arithmetical, and they can be carried little-fore 


ther. The proper demonſtrations of theſe foreign rules are 
only to be had from geometry, algebra, or ſome other branch 
of ſcience; and as theſe are much beyond the reach of the 


young arithmetician, he cannot at preſent expect entire ſatiſ- 


faction on this head, but muſt wait with patience, till, in the 


courſe of his ſtudies, he come to o be e with the ſu- 
| — ſciences. 


The following treatiſe is Afi as a rational, 454 1 at the 
ſame time a practical ſyſtem of arithmetic z wherein the five 


parts of this ſcience are fully but ſuccinctiy handled, and all 


the arithmetical rules numerically demonſtrated. The adven- 
titious rules depending on other ſciences are likewiſe explain 
ed, and exemplified in the way that appears beſt for anſwering 


the purpoſes of the merchant, the accomptant, and mechanic, 


Some few things too are introduced for the entertainment of 
the ſcholar and the curious. 


FF 
VULGAR ARI IT H M E TIC. 


CHAPTER I. 
NOTATION. 


1 OrAriox is chat part of arithmetie which e the .. 
5 N thod of writing down, by characters or ſymbols, any number 

4 expreſſed in words; as alſo the way of reading or expreſſing, 
in words, any number given in characters or ſymbols. But the 


firſt of theſe is properly notation, and the laſt 1 1s more uſually call- : 
ed numeration, 


The ancient Romatis: for this purpoſe, Wade choice of a few of 


the letters of their alphabet; and this is called the literal, or Ro- 

man notation. This way is ſtill of conſiderable uſe, and neceflary 
to be underſtood. But the method which now prevails, and is 
practiſed over a great part of the known world, is effected by cha- 


racters or ſymbols, called figures ; and i 1s named figural e or 
| notation of numbers by figures, 


The things then proper to be compriſed i in this chapter are, L 


| The literal or Roman notation. 2. The figural notation. 3. Nu- 
meration, or the way of reading numbers. 4. Deſcriptions of the 
kinds or ſpecies of numbers. 5. Arithmetical principles, or axi- 
oms. 6. The ſignification of ſuch characters as are ſometimes u- 
ſed for Oe" s ſake. 7. Some practical ! 8 


I. The Reman Notation. 


The letters uſed by the ancient Romans, in thely notation of 


| numbers, were only theſe ive, C, I, L, V, 2. ; whoſe m and 
order are as follows, | 


One, Five, Ten, Fifty, An bined Five hundeed, A thouſand, : 


I, | s X,. L., e CG, IO: _ CD. 


By the repetition or combination of theſe they expreſſed my o- 


ther number, according to the following rules. 
I. The repetition of a letter repeats its value. 


Thus II fignifies two, III three; and XX twenty, xxx thice 


ty; and CC two hundred, CCC three hundred, Oc. 


Il. The annexing a letter of a lower value to a letter of a higher 
value, adds their values, or denotes their ſum. 


Tus, VI ſignifies fix, VII ſeven, VIII eight; and XI denotes 
_ $leven, XII twelve, XV fifteen, XVI ſixteen ; and LV fiſty-five, 
7 | LX 


; -- 


6 Ds N-QO-T-A-7T.1-0 N. Part I, 


LX ſixty, LXX ſeventy, LXXX eighty and cv one hundred 
and five, CX one hundred and ten, CL one hundred and fifty, 


CLV one hundred and fifty- five; and IDC fix hundred, JOCC fe- 


ven hundred; and CIO, IO one thouſand five hundred, CID>IDC 
= thouſand fix hundred, CID one thouſand ſeven hundred, 2 
WS 
III. The orefizing a letter of a lower value to a letter of a bigher 
value, ſubtracts their values, or denotes their difference. Th 
Thus, IV ſignifies _ IX nine, XL forty, XC ninety, 10: 
| ninety-nine, Se. | 
IV. The annexing of 5 to the number of 10 makes its value 
den times greater. 
Th bus, 199 ſignifies five thouſand, and 1999 fifty thonknd; 
V. The prefixing of C, together with the annexing of 9, to the 
number CIO makes its value ten times greater. | 
— Thus, CCI denotes ten thouſand, and cc οο an hun. 
dred thouſand. ; 
The ancients, as Pliny e carried this kind of notation no 
5 higher. If at any time they had occaſion to expreſs a greater num- 
ber, they did it by repetition ; thus CCCIOOO,CCCIOOꝰ ſignified 
two hundred thouſand, and CCCID99-CCCIDIN-CCCIONA 
denoted three hundred thouſand, „ | 
The Romans, in later times, inſtead of I9 uſed D; and inſtead 
of CIO they introduced M. 
They likewiſe ſometimes expreſſed thouſands by a line drown o- 
ver the head of numbers. Thus, III ſignifies three e thouſand, V 
five thouſand, X ten thouſand, LX ſixty thouſand, C an hundred 
thouſand, M a thouſand thouſands, or a million, MM two mil- 
lions, the... 
In ſomeeditions of Cæſar's commentaries we find 00 uſed, inflead | 
| of CIO, to ſignify a thouſand, . 
Any thing further neceſſary to be known in the Roman notation 
may be learned from the following table; in which, with a view 
to exerciſe the learner, as well as for the ſake of brevity, I have 


cChoſen to expreſs the value of the Uteral numbers "by figures, r ras 
ther than words, | ; 


TABLE. 


T | . | 

Chap: I. VVV 29 1 
e | ; | 
T A B 1 E. 

II. e c. | — —— „ 
Iv. or lt. ii, . 3 . zen 
„ — 8 A — — — 16 
VI. VVV CCC. . — 3000. 
J d OS 
MESSE . 8 8 
J . 
J!! T "on nn» 
WE- 1+ 17 %%% ᷣ . w-.;. Bow. 
V Sc or DCCCC. or CM. _ 
XIV. or XIII, — 14 55 C | | 1,000 
VV 000.0 or MC. „ „ 
l.. „ MM. or II. — 2,600 
XVII. — or III. *** GO 
1 4 4 IN * Pa | | . | 7 1 $,000 | 
XXI... ĩ] ꝛ 8122 129M. © o VI. n , ... 3 
. — 23 13 or VII. F 
XXIV. or II.. 24 | JDDOMNM. or VIII. — — 8, ooo 
XXV. — — 25 | IDDMMMM. or 1x. — 9,00 
„„ cel ian: Ect2M. = M ee 
XXVIII. — 286 e > <1 WOO 
XXIX — 29 | CCDOMM. or XII. 8 5 
XXl.. — — 30 1000. or L VV³•VVVVß 50, o 
. „ 1999MM, or IT. Sc. 5 — 5,0 
FE 5 = cccioodo. or C. — — | 199,000 
LXXX. — — 8 | Co, cc, LXXVI. or N, DCC. Nur. 1776. 


II.  Figural Netation. 


= An unit, or unity, is that number by which any thing is called 85 
dne of its kind. It is the firſt number; and if to it be added an- 
bother unit, we ſhall have another number, called tao; and if to 
this laſt another unit be added, we ſhall have another number, 
called zhree; and thus, by the continual addition of an unit, there 
will ariſe an infinite increaſe of numbers. On the other hand, if 
from unity any part be ſubtracted, and again from that part ano- 
ther part be taken away, and this be done continually, we ſhall | 
have an infinite decreaſe of numbers, 
But though number, with reſpect to increaſe and decreaſe, be 
infinite, and knows no limits; yet ten figures, variouſly combined 
or repeated, are found ſufficient to expreſs any number whatſoever. 


Theſe, 


rien bert 1. 
Theſe, with the method of notation by them, were originally in? 
vented by ſome of the eaſtern nations, probably the Indians; af= | | 

terwards improved by the Arabians; and at laſt brought over to F, 


Europe, particularly into Britain, betwixt the tenth and twelfth _ 
century. From the ten fingers of the hands, on which it had Þt 
been uſual to compute numbers, the figures were called digits, 
Their form, order, and value, are as follows. DS Hy 14 
1 one, an unit, or unity, 2 two, 3 three, 4 four, 5 five, 6 fir, 3 
7 ſeven, 8 eight, 9 nine, o cipher, nought, null, or nothing. Of 
_ theſe, the firſt nine, in contradiſtinction to the cipher, are called 
- fegnificant figures. „ VVV - 
I) he value of the figures now aſſigned is called their /mple value, 
as being that which they have in themſelves, or when they ſtand 
alone. But when two or more figures are joined as in a line, the 
figures then receive alſo a local value from the place in which they 
ſtand, reckoning the order of places from the right hand towards 


* 
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A figure ſtanding in the firſt place has only its ſimple values © 
but a figure in the ſecond place has ten times the value it would 
have in the firſt place; and a figure in the third place has ten 
times the value it would have in the ſecond place; and univerſally 
a figure in any ſuperior place has ten times the value it would 
Have in the next inferior place, LE 
Hence it is plain, that a figure in the firſt place ſimply ſignifies 
fo many units as the figure expreſſes ; but the ſame figure advan- 
ced to the ſecond place, will ſignify ſo many tens; in the third 
Place, it will ſignify fo many hundreds; in the fourth place, ſo 
many thouſands; in the fifth place, ſo many ten thouſands; in 
the ſixth place, ſo many hundred thouſands; and in the ſeventh 
Place, ſo many millions, c. Thus, 7 in the firſt place, will de- 
note ſeven units; in the ſecond place, ſeven tens, or ſeventy; in 
the third place, ſeven hundred, in the fourth place, ſeven thou- 
{fand, Ge. e | | 8 „ 
Every three places, reckoning from the right hand, make a 
half-period ; and the right-hand figures of theſe half-periods are 
termed v7n7ts and thouſands by turns; the middle figure is always 
tens, and the left-hand figure always hundreds, But here ob- 
ſerve, that the right-hand figure of every half-period, properly 
and ſtrictly ſpeaking, is always units; for the place called 5% u⁰- 
= 8 1 | ns Jands, 


Xx 
bs 
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ſands, when expreſſed at more length, is termed units of rhouſandry 


| } or the units place of thouſands. 


Two half-periods, or ſix places, make a full period; and the 
eriods, reckoning from the right hand towards the left, are titled 
as follows, viz. the firſt is the period of units ; the ſecond, that of 


| F | millions; the third is titled bimillions, or billions ; ; the fourth, tris 
IE millions, or trillions;, the fifth, guadrillions : the ſixth, guintil= 


lions, the ſeventh, ſexti/{ions; the eighth, fe 1 the ninth, 
octillions; the tenth, nonillions, GSO. 
Half-periods are uſually diſtinguiſhed from - one another by a 


comma, and full periods * a Fae: or colon; as in the table fol- 
8 ent. 


TABLE 
| an period. 30 period. | 2d Period. e Period.“ 


'rillions, Billions. Millions, , 
= - 8 3 — 
. u Fla 6 N 8 n 
2 2 4 == 23S 
J, 4845. 448; 
2 3 8 8 238 8 383 3 35233 
8 88 2 J RE bd SS ET I +. 
e „e 7 Le 2 » 
„ d / na Yu VI 3» MW” ma 150 o 
SES SES S582 55% 388 55s 888 50K 
EEE Er FEE . MED 
964,085 . 813,7 % . 23 7,894 . 678, 400 
The table may be expreſſed in a more conciſe form thus, 
4. 3. By | 5 2. 5 . 1. Per. 
„ eee ee per oy 
Friis, Rien, Wiens, Units. 
C XM,CXU : CXM,CXU : C XM, XV: CX. xu. 
96 45 826 8 13,700: 237394 : 678, O 4 0, 


From the table it is obvious, that though a ke ſignify nos. 
hing of itſelf, yet it ſerves to ſupply vacant places, and raiſes the 


1 | value of ſignificant figures on its left hand, by throwing them into 
5 4 higher places. Thus, in the firſt period, by a cipher's filling the 


Place of units, the figure 4 is thrown into the place of tens, and 
Fgnifies forty, And a cipher likewiſe ſupplying the place of hun- 
reds, the figure 8 is advanced to the next higher place, and fig- 


3 hifies eight thouſand, Cc. But a cipher does not change the va- 


9 Jue of a ſignificant figure on its Fight hand. "I, BUS, O7, or co), is 

the fame as 7 

From the table it likewiſe appears how any number expreſſed in 
| B words; 


8 N ATI da. 


words, may be written down * figures 3 in the doing of which 
obſerve the following 


R U l. E. 


Beginning at the left hand, and writing towards the right, put 
every figure in ſuch place and period as the verbal expreſſion points 
on, Tuppiying © the omitted places with — Examples e 


0 80 | mM 3 
Millions. Dnits. 
XXX, CXU : CXM,CXU. 

i Nine hundred wad eight PERS millions - 1: 98 9530:0 0,000 N 
5 Forty- -five millions and 7 even hundred thouſand | | 4 5: 9-0 0,0.90 *W 
Six millions four hundred and thuty- two thou- Xo = 

„ 2 E 6: 432,000 
Eight hundred and five thouſand and n nine hun- © | | 
dred - - . 1 80 5, %ÿ 
| Seventy-three thouſand and ten =} 7 $90 1-0 
Five thouſand and four = - 7 550 04 
Four hundred and twenty * 32323 1SÞ. 420 
Ninety- Pe 8 „„ 95 
e ar a a 


i. Mus umeration. - 


Notation and numeration are ſo nearly allied, that he who un- 
derſtands the former cannot fail ſoon to acquire the latter. The 
method of reading numbers when expreſſed by letters, is ſufficient- 
ly clear from the table ſubjoined to the Roman notation; and the * 
way of reading any number expreſſed by figures, may 'be ealilly = 
learned from the table of the figural notation ; in the doing of i 
which oerye the ee 1 


r 
18 at the left hand, and reading toward . right ; to 


the ſimple value of every figure join the name of its place, and 


conclude each period by expreſſing its title, vey whore omitting | 
the ciphers. 9 follow. N 


Millions. Units. 
Nx, CXU : CXM,CXU. 
9000: 000,000 | (Nine bonded millions. 5 | 
178:009,000 | | Seventy-eight millions and nine thouſand. 
4:000,800 | 5 | Four millions and eight hundred. 
903,005 |< | Nine hundred and three thouſand and five. 
20,934 eV 4 Twenty thouſand and thirty-four. 
8,46 9 | v | Eight thouſand four hundred and ſixty-nine. 
708 | | Seven hundred and eight. 
9 6 Ninety-ſix. | | 
mm —_— Te Thee" units. 
a : N. . 
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3 The name of the unit's place, in all periods, and the 
title of the + on hand Period, are commonly omitted, or very. 
4 rarely expreſſed, | 


IV. Deſcriptions 7 the kinds or 22 of numbers, 


1 T he ſpecies of numbers are very various and manifold ; but i in 
this place it will be ſufficient to deſeribe ſuch as appear molt uſeful 
and neceſlary ; 1 thoſe that will occur in the enſuing 2 
3X treatiſe. | 
1. An znteper, or oe number, is an unit, or any multitude of 
units; as 1, 7, 48, 100, 125. 7 | 
2. A fradion, or broken number, is any part « or parts of an unit; 
and is expreſſed by two numbers, which are ſeparated from one 
another by a line drawn betwixt them; the under number being 
called the e e and the upper one the numerator, a the 

fraction; as 4, 3, „ | 

3. A mixt number is an integer with a fraction joined to it as 
24 795. 499-1 * 

A number is aid to 8 Andi her number, when i it is con- 
rand in that other number a certain number of times, or when it 
| divides that other number without any. remainder, T kus, 3 mea- 
[ſures 6, 9, or 12. . 

5. An even number is that which is meaſured by 2, or which 2 
divides without any remainder; as 2, 4, 6, 8, 10, 12. _ 

6. An odd number is that which 2 does not meaſure, or which 
cannot be divided by two, without a remainder z "as Is 33 55 7. 9. 
11, 13 : 

7. A prime number is that which unity, or nell, only meaſures z 4 
as 3, 5, 7, 11, 13, 17, 19. 
8. A compoſite number is that which i is meaſured by ſome other | 
number than itſelf, or unit 3 4s 12, which is meaſured by 2, 3, 4, 
. | 
9. Numbers are called Irn to one another, when unity only | 
meaſures them. Thus 13 and 36 are prime to one another; 8 
no number, except unity, meaſures both. | 

10. Numbers are called compo/ite to one another, when ſome | 
number, beſides unity, meatures them. Thus 12 and 18 are 


7 compolite to one another; for 3 or 6 meaſures both of them. 


11. A number which meaſures another is called an aliquot part 


b of that other. Thus 6 is an aliquot part of 18, and 3 of 12, and | 


5 of 20. 

12. The nder tad, or 1 contains the Fr WE” Lark 
1 a certain number of times, is called a multiple of that aliquot part. 
Thus 18 is a multiple of 6, and 12 of 3. 

13. A number is called an aliquant part of another, when it 
does not divide that other without a remainder. Thus 7 is an as» 
e, fart of 24. — — 
B 2 14+ Tw q 
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14. Two, three, or more numbers, which, ntiiolied together, | 
produce another number, are called the component parts of the 
number produced. Thus 3 and 4, or 2 and 6, are the component 
parts of 12; and 2, 3, and 4, are the component parts 1 
15. The product of a number multiplied into itſelf is called the 
ſquare, or ſecond power, of that number; and the number itſelf is 
in this caſe called the roof. And if the ſquare be multiplied into 
the root, the product is called the cube, or third power, of that 
number. And if the cube be multiplied into the root, the product 
e i is called the , or 187005 power, &c. 


V. Arithmetical Principles or Axioms. 


An axiom or firſt principle | in any ſcience is a ſelf-evident propo- | 2 
eien which needs no demonſtration. The following ones flow ne- 
ceſſarily from the nature of numbers, the manner of their notation, 
or their ſpecific properties. On them is founded the theory of a- f 
richmetic, and from them are deduced the rules to be obſerved i in "ts 

5 every operation. : 
5 1. Any Siven number may be increaſed or diminiſhed at  plea- YL 
ure? 

For there is no number ſo great, but a renter may be given; 3 

nor is there any number ſo ſinall, but a ſmaller may be aſſigned. 

IT. The figures of any number increale | in vajue from the right 5 

toward the left hand 

Hence in addition, ſubtraction, and multiplication, the opera- 

tion begins at the units figure or Joweſt place on the right hand, 
and ee with the flux of numbers, to che ie een Pie on che 

0 left. | 

III. Ten in any inferior place makes « one or an unit in the. next 
higher place, and the reverſe, 

Hence when the ſum of any column added; or the product a a- 
ny two figures multiplied, amounts to or exceeds ten, we carry an 
unit for every ten to the next higher place: for the higheſt digit 
being 9, any number above 9 is compound, and requires more 
than one place to eaprets it; which is done by removing or carry- 
ing away the tens, as fo many units, to the next ſuperior place. 

IV. If the right-hand figure of any number be cut off, the re- 
maining figure or figures are a juſt number of tens, and the right- 
hand figure ſo cut off is the overplus. ” 

Hence in addition and multiplication, the right-hand figure of 
the ſum of any column, or of the product of any two figures, is al- 
ways ſet down, and the remaining figure or figures are carried on 
to the next higher place. Thus it a ſum or product amount to 
10, the o is ſet down, and [ is carried; if it amount to 72, the 2 
is ſet down, and J is carried; if it amount to 100, then o is 
ſet down, and 10 is carried; if it amount to 136, then 6 is ſet 
gown, and 13 carried, Oc. but if the ſum or produd amount on- 


Iy 


— 
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ly to a ſingle digit, then the digit 1s ſet down, and nothing | is car- 
ried. 
V. A number, by having one, two, three, &c. ciphers anticxed 
to it, becomes ten, a hundred, a thouſand, Cc. times greater. 
| Becauſe the figures of the number are, by this means, thrown 
into higher places, thus 7 by a"cipher annexed becomes 70, by two 
__ ciphers 700, and by three ciphers 000, Gc. o 
VI. Any number is naturally reſolved into as many continent. | 
by: parts as it has ſignificant figures, by annexing to each ſignificant 
17 hgure: as many ciphers as there are figures on its right hand. 3 
Thus 345 is reiolved into 300, 40, and 5; and 6082 is e +." 
into 6000, 80, and 2; and oo into 70000 and go, | 
VI. The teparate value of a ſingle figure in any number 1 ah 
= greater by o one at leait, than the value of all the figures on ics right . | 
band. : 
© - | Thus, in the TIT rt 199, the ſapardte: valae of bs viz, 100, 
= is greater by 1 than the figures on its right hand 99. | 
' VIII. An unit is an aliquot part of every whole number, and BS. 
= very whole number is a multiple of unity: 
| For unity meaſures every whole number. „„ 
IX. Numbers equally augmented or diminiſhed, continue to 
have the ſame difference, —_ 
Let any numbers, ſuch as 6 and 8, be ocuatly avametited, by 
the addition of 4 to each of them, the ſums 10 and 12 will have 
the ſame difference as 6 and 8, viz. 2. Again, if from each of 
them 4 be taken away, the remainders 2 and 4 will have the ſame 
difference, i. 2. 
X. The difference of two unequal FAO Re added to the 1 „ 
gives a ſum equal to the greater; or ſubtracted trom the greater, 9 
leaves a remainder equal to the leſſer. 
Let 3, the difference of two unequal numbers, 5 and 8, he add- 
ed to 5, the lefler, and the ſum will be 8, equal to the greater; 
or, if che difference 3 be ſubtracted from the greater, 8, the re- 
mainder will be 5, equal to the leſier. 
XI. None but ſimilar or like things can be added or ſubtracted. 
That is, units only can be added to units, tens only to tens, 
hundreds only to hundreds, &c.; for if unlike things were added 
together, the ſum would be falſe. Thus, if 4 units were added to 
5 tens, the ſum would be 9; ; Hut neither * units, nor 9 bens, mor | 
9 of any other name, 
In like manner, farthings only can be added to farthings, pence 
only to pence, ſhillings only to ſhillings, pounds only to pounds, 
ounces only to ounces, &c.: for if 3 farthipgs were added to 4 
pence, the ſum would be 7, but neither 7 farthings, nor 5 pence. 
For the ſame reaſon, ſheep can only be added to ſheep, cows 
only to cows, horſes only to horſes, &c, : for if J ſheep were add- 


ed to 8 cows, the ſum would be 15; but neither 15 ſheep, nor 15 
cows 


The 
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The has way of, reaſoning may be uſed with reſpect to ſub+ 
traction. 
XII. Any whole i is equal to all its parts. 


COROLLARIES. 


2. if a ſignificant dure, by itſelf, or with a cipher. or e bipbern 
annexed, be divided by 9, the remainder will be equa! to the 8 


nificant figure taken in its limple value. 
Thus, if 8, 80, $00, 8000, Oc. be divided by 9, the remain- 


der will be 8: ſor if 8 be divided by 9, the quotient will be o, and 
Again, 80 is equal to 8 10's; that is, to 8 9 Sy... 
And, in like manner, 800 is equal to 80 10's; 


the remainder 8. 
and 8 1's, or 8. 
that is, to 80 9's, and 80 1's, or 80, whofe remainder is already 
ſhown to be 8. The ſame way of reaſoning may be applied to any 
ether ſuch number. 


2. If any number be divided by 9, the cenvibnder will be cal 
.to the ſam of the figures of the ſaid number taken in their ſimple 


value, or to the exceſs above the 9's contained in the ſaid ſum. 


For let the number be reſolved by axiom VI. into its conſtituent 
parts, then, by the preceding corollary, the ſignificant figure of 
each part will be the remainder of that part when divided by 9, 


and fo the remainders of the ſeveral parts will be the figures of the 


given number; out of which, if need be, let the 9's be taken a- 


way, and the exceſs will be the remainder. 


3. Hence the remainder ariſing from a number divided by 9 is 


ſound by adding the figures of the ſaid number. Thus, the re- 


mainder of the number 231 divided by is 6; for 2, 3, and 1, add- 
'» <d together, make 6. 


Again, the 8 of 84632 is 5 for 8, 
4 6, 3, and 2, added together, make 23, whoſe exceſs above the 
9's mags. in it is 5. found by adding 2 to 3. | 


Numbers expreſſed by the ſame figures, however Sifferent the 
3 of the numbers be, have the ſame remainder when divided 


by 9. Thus, 436, 463, 346, 364, 643, and 634, have all the 
ſame remainder when divided by 9, becauſe the ſum of their 1 
is the ſame. | 


VI. An 22 of charad era ſometimes wed for the fake of bre- 


vily, 


= 8 equal to, is the 805 or mark of an equation; and 
fignifies, that the numbers betwixt which it ſtands are equal to one 


another. 


+ Denoting plus, more, or el tO, 1s the ſign or 5 * hs 


dition; and fignifies, that the numbers it is placed between, are 

to be added together ; as 6428 ; that is, 6 plus 2, or 6 having 
2 added to. it, is equal to 8. 

— Denoting minus, or leſs, is the ſign of ſubtraction; and * 

| taat 
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that the lanes of the numbers betwixt which i it ſtands i 1s to be ſub- 


tracted from the former; as 7 — 324 that! is, 7 minus 3, or 7 


having 3 ſubtracted from it is equal to 4. 
X Denoting into, or multiplied into, is the ſign of Wldpltestden, 


and ſignifies, that the numbers betwixt which it ſtands are to be 
multiplied together; as 3X5=155; : that is, 3 into 5, or 2 multi- 


plied into 5, 1s equal to 15. 
E Denoting divided by, is the mark of diviſion 5 and ſignifies, | 
that the former of the numbers betwixt which it lands is to be di- 


vided by the latter; as 12=4=3; that is 12 divided by 4, is equal 


to 3, Or this mark may be conſidered as ſettin g the dividend a- 


bove and the diviſor below the line; and ſo it becomes a fractional 
expreſſion, fignifying, that the numerator 1s to be divided by the 
denominator; as 3; that is, 12 divided by 4 18 e to 3. 


Diriion! is alſo marked thus, 4 4)12(3- 
: Denoting ſo is, is the ſign o 


2” This mark is called the radical 1 fon; and has: a hs or in- 


h dex ſet over it, to denote ſuch a root of the number before which 
it ſtands. Thus, 79 35 = =5 ſignifies, that the ſquare root nl 25 = 


dz and 7 64 4 denotes the cube root of 64 to be 4. When the 
| ſquare root is meant, the radical nga" is | pſuall 17 left blank, or Has 
no figure placed over it. | 


VII. 5 raflical Sreficnr, 


O. 1. Troy was taken and deſtroyed by the Greeks, two 3 


ſand eight hundred and twenty years after the creation, and one 
thouſand one hundred and ſixty- four years after the flood, and {our 
hundred and thirty-ſix years before the building of Rome, and e- 
leven hundred and eighty-four years before the birth of Chriſt, and 


two thouſand nine hundred and forty-four years beſore the acceſſion 


of King George III. to the 1 thr one of an How are theſe dates 5 


expreſſed in letters? | 
2. The inhabitants of a certain country are rwenty-five mills | 


four thouſand and ſeventy men, thirty-four millions ſeven hundred 
and five thouſand eight hundred and two women, fifty millions 


and four hundred boys, fifty-ſix millions fix thouſand and eight 
girls: How are theſe numbers expreſſed in figures? 

3. A farmer has in his granary 470900008 grains of wheat, 
807690002 40 of barley, 50200067 8009 of rye, and 27300845302912 
of oats ; How are theſe numbers read, or expreſſed in words? 


geometric proportion; and 8 
5 betwixt the ſecond and third terms of four proportional 


ö . thus, 4:8 3712: 245 that 1 is, as 4 is to FO ſol 18 12 Wy, 
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CHAP, I. 
ADDITION. 


{um or total, 
I. Addition of Integers. 
RULES. 


1. Set figures of like in RP Te other, diz. units under units, 
tens under 1 tens, Cc. See axiom XI. 

JI. Beginning at the loweſt place, ſet down the right hand fi- 
g gure of the ſum of every column, and carry the relt as fo many 
units to the next e Ry See axioms II. It. IV. 


EXAMPLE 1 


Because Fonilar or like thiogs only can be added, I place the 
numbers as directed in Rule I. viz. units under units, tens 
under tens, Cc. as in the margin, Then, beginning M 


units make 7 units, which ſet below in the place of units; 234 
then 3 tens and 5 tens make 8 tens, which I ſet below * 8 587 
the place of tens; then 2 hundreds and 4 hundreds make 6 7 
hundreds, which I ſet below i in the place of N and find 
the ſum or total to be 687. 

From the repetition of the former example on the margin, 234 
it is plain, that it is a matter of undiLerence which of che 453 
| e be 1 e | | — 


687 
EXAMPLE. II. 


Having placed the numbers, units under units, Oc. as in the 
margin, I lay, 2 and 1 make 3, and 3 make 6, and 4 


—_— _ - D - , "= . 4 a? * 5 * 4 
a ov PT "On —— 4 - 5 ”- __ A PR” 
wore py <6; 24 *4 A as - * - 
— * * 1 „* - N : ** 2 | ” 1 4 -—_— dd * 
15 5 0 


es 


I dr iwwéÜun „ ro 
2 IPO * 18 1 


* ee 5 " 4 
OS" r 


the right-hand figure o in the place of units; and becauſe 9803 
ten in any lower place makes but one in the next ſuperior 7541 


ten, collected out of the units, and 6 tens make 5 tens, — 
and 4 make 11, and o makes but ſtill 11, and 7 make 13; 24180 
here again 1 fet down the right-hand figure 8, in the 
place of tens, and carry the remaining figure 3 being hundred, 
to the next place, viz. that of hundreds; and having in like man- 
ner added up this column, the amount is 31; fo I ſet down the 


1 maining 


* is the colleding of two or more numbers into one 


the loweſt place, viz, that of units, I ſay, 4 units and 3 453 


make 10; which being jult 1 ten, and nothing over, I ſet 5974 


place, I carry my 1 ten, as directed in Rule II ſaying, 1 8602 


right-hand figure 1 in the Place ot hundr eds, and carry the re- 


9 
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maining figure 3 to the next place or column; which being alſo 

added, amounts to 24; I ſet the right-hand figure 4 below, in its 
proper place, and the remaining figure 2, which belongs to the 
next place, [I ſet on the left hand, there being no figure in the next 
place to which it can be carried, So the ſum or total is 24180. 
The reaſon of the operation will 5974 | 
ſill further appear by taking the ſum 9803 


bol each column ſeparately, and then - 2541 a 
adding them into one total, as in 862 2 
the margin. „ 


os 426 10 units 
17. tens 

30. hundreds 
dum WM. the 0 0 21 . thouſands | 
> | 27188 cat is 

In alive integers, ſome teach young beginners to dot at every 
ten, and ſetting down the exceſs, to carry 1 | for every dot. Thus, 
in adding the example in the margin, I ſay, 4 and 8 make 123 # 
where I dot, ſet down the exceſs 2, and carry 1 : 
for the dot. to the next column ; ſaying, 1 carried 7 8. 8. 
and 6 make 7, and 8 is 15; where I again dot, ſet 9. 6. 4 

down the exceſs 5, and carry i to the next column; - 
ſaying, 1 carried and ꝙ is 10; where I dot, and 1 7 Y . 

ſet down the 7 as the exceſs. The 1 carried for the 


dot is placed on the left hand, This method is too low for any : 
but a child, 


MORE EXAMPLES. 


8 Ex. FE | Ex. 4. 
78943745 8467472 
60738937 172893968 
849768 58 6 
923543945 83745 
48732700 4897 
843757 548763 
48763728 e 
g 7845963 583997 
1 94769 Senne 
"8 a oO — — | — 


"oY F II. Additicn of the parts of integers, ſuch as  allgs pence, far» 


things, ounces, &c. 

RU LE S. 
1 I. Place like parts under other; viz. farthings under farthings, 
* pence under pence, &c. See axiom XI. 


bs \ l —_ n — 
n . ; „ 5 
d | Ap w_ 
4 * * * * * 2 F * wow oo TI" — * 2 
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II. Begin at the loweſt of the parts, and carry according to the 
value of an unit of the next ſuperior denomination; viz. for every 
four in the ſum of farthings carry 1 to the pence, and for every 
twelve in the pence carry 1 to the ſhillings, &. The reaſon of 
this rule is plain from the tables of coin, weights, and meaſures. 


III. If you carry at 20, 30; 40, 60, or any juſt number of tens, 


as in adding ſhillings, degrees, poles, minutes, ſeconds, &c. pro- 
ceed with the column of units as in addition of integers, and from 
the ſum of the column of tens carry 1 for every two, or 1 for 
every three, &c. according as 20 or two tens, 30 or three tens, &. 
make an unit of the next ſuperior denomination. The reaſon ap- 
_ pears plain in the following operations. %%ͤĩ ]”B ß 


FARBE. 

4 farthings) (i penny 
12 pence 8 1 ſhilling. 
20 ſhillings ) Ci pound 

Marked thus. 5 
J gt ; 

1 = 20 = 240 = 960 


make 


I.̃. is put for libra, a pound; d. for denarius, a penny; and g. 
for quadrans, a fourth · part; but J. is now the more uſual mark 
for tarthings, 3 ig i aypns” 


ter of a guinea 5s. 3d. 


That the learner may proceed in addition of money with the 
Sreater eaſe, it will be proper he get the following table by heart. 


— 


MONEY. TABL E. 


8 


7-4 21413-2217 203 :3-] 
| $ == 2| 24 = 2| 40 = 2 15 
FCW 
| 16 = 4; 4 =. 6; $08.4 
20 = | 60 * 51 100 = 5 
24 2 6] 72= 1% 8 6 
1428 = 7 84 = q 1140 = 7 | 
| 32 = $ | 96 = 8| 160 = 8 
16 = 2.4 195. 9 | 180 = 4 
| 40 = 10 [120 = 10 f 200 10 


. There are a few other denominations of money, but never uſed 
in keeping accounts, viz. a groat, in value 4d. a teſter 6d. a 
crown 5s. half a crown 2s. 6d. a noble 6s. 8 d. an angel 10s. a 
mark 138. 4d. a guinea 218. half a guinea 10 8. 6d, and a quar- 


* * 4 
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EXAMPLE. 


Hawks, ls to Rule I. placed like Hot (20) (12) ( of: 
parts under other, viz. farthings under far- L. . d. . 


_ things, pence under pence, Cc. and in each of 7 18 11 


under tens, as in the margin, I begin with the 58 17 8 
loweſt of the parts, viz. the farthings; and 63 11 9g 
fay, 2 farthings and 1 farthing make 3 far- —————— 
things, and 2 make 5, and 3 make 8; which, 293 18 4 
by the money-table, is 2 fours, or 2 pence, 

and nothing over; wherefore I place o below in the place of ſar- 


. 

theſe denominations, units under units, tens 96 9 10 2 
I 
2 


things, or rather leave that place blank, and carry my 2 pence to 
the place of pence, as directed in Rule II. ſaying, 2 pence, collec- 


ted out of the farthings, and 9 make 11, and 8 make 19, and 1 
( paſſing the o) make 20; to this ſum of my units I add my tens. 
Thus, 20 and 1 ten make 30, and i ten more make 40 pence; 


which, by the money- table, is 3 twelves, or 3 ſhillings, and 4 
pence over; theſe 4 pence I ſet below in the place of pence, and 
carry my 3 ſhillings to the place of ſhillings. Thus, 3 thillings, 
collected out of the pence, and 1 ſhilling make 4, and 7 make 11, 


and 9 make 20, and 8 make 28; and becaule in ſhillings we carry 


at a juſt number of tens, viz. at 20, I ſet my right-hand figure 8 
below in the place of units, as directed in Rule III. and carry my 
2 tens to the place of tens. Thus, 2 tens collected out of the units, 
and I ten make 3 tens, and 1 make 4, and 1 make 5 tens, or 2 
twenties, and 1 ten over; and becauſe 2 tens, or 1 twenty, make 
an unit in the next place, viz. that of pounds, I ſet my i ten below _ 


in the place of tens, and carry my 2 twenty thillings, or 2 pounds, 


to the place of pounds; which, being 1 integers, are acded as rant | 


in addition of integers. 


It is uſual to ſubjoin the farthings to the 1. „ 
pence by way of fraction, as in the margin, 74 18 11 4 
where the former example is tranſcribed in this 96 9g 10 
form for the learner's inſtruction ; in which! 58 1 . 
denotes one farthing, + two farthings, and 4 = 03: DC © 
three e 3 e — 
| 293 18 4 


The method of adding money 8 Shave: is the mot ap- 
proved, and generally practiſed by men of bulinels ; 4 but yet other 
methods are ſometimes uſed; ſuch as, 

1. Some, in inſtructing young children, anch chem to dot at the 
figure which makes an unit of the next ſuperior denomination; 


and, after ſetting down the overplus, they carry 1 for every dot, 


C.2 Thus 


= ADDITION, part . 


Thus, in adding the example in the margin, (10) (20) (12) (9 
I begin with the farthings, and ſay, 1 and L. . d. 


3 make 4; where I dot, and, ſetting down 37 17. 10. 2 


the 2 as an overplus, I carry 1 for the dot, 98 14. 9. 3. 
and ſay, 1 carried and 8 make 9, and o is 45 13 8 1 
18; where I dot, and ſay, 6 of overplus and 10 —————— 


5 make 16; where J again dot, and, ſetting down 192 6 —_— 7 } 
the overplus 4, I carry two for the dots, | 
and proceed, ſaying, 2 carried and 13 make 15, and 4 make 19, 
and 1 ten on the left make 29; where I dot, and go on, ſaying, 
9 of over plus and make 16, and 1 ten on the left make 26; 
where | again dot, and, ſetting down the overplus 6, I carry 2 
for the dots to the pounds, which are integers, and may be added 

either by dotting at every ten, or by the uſual method of adding 


integers, This method of dotting in the addition of money 1s 


childiſh, and ought not to be too far indulged. 


2. Some follow the common method in adding the farthings 


and pence; but in adding the ſhillings proceed 
„ ſhillings carried from the pence and 4 (19) VT: 02 : 


make 6, and 6 make 12, andes make 20; and 


to this ſum of the units J add the tens on 7. 16 nt 


J 
the left had, faying, 20 and 1 ten is 30, ink 

78 10 93 
1 1s 40, and 1 . 50; which, by the money- „ | 
table, is 21. 10s.; wherefore I ſet down the 93. . 1 Gs 


10 8. and carry he 21, to the pounds, which E 5 


are integers, and added accordingly. 322 10 7 i 


3. In adding up large accounts, ſome dot at 69 in the pence, - 
and for every dot carry 5 to the ſhillings; and | 
in adding the ſhillings they dot likewiſe at 60, (10) (20) (12) 
and for every dot carry 3 to the pounds. Thus, I. 


in adding the example in the margin, I begin 45 19 67 
with the farthings, which I add in the uſual 48 17 10 4 
manner, and find they amount to 23; which, 83 14. 114 
by the money-table, is 54 d.; wherefore I ſet 72 15 92 
down the 4, and carry 5 to the pence, which I 84 13 4 
proceed to add, by ſaying, 5 carried and 8 is 86 9g 10.4 
13, and 10 is 23, and 11 is 34, and 10 is 34, 78 11 + 


and 11 is 55, and 10 is 65; where I dot, and 64 10 
go on, ſaying, the overplus 5 and 4 is 9, andg 56 18. 103 
IS 18, and 11 is 29, and 10 is 39, and 6 is 453 79 16 11 4 

which, by the money-table, is 3s. 9 d.; ac- 8 11 102 
cordingly I ſet down the 9d. and 3 8. added to 85 10 82 


| ＋ 
5 s. for the dot make 8 to be carried to the ſhil- — — 
lings; which I proceed to add, by ſaying, 8 car- 868 94 
ried and 10 is 18, and 11 is 29, and 6 is 35, and 
I ten on the left is 45, and 8 is 53, and 1 ten on the left is 63 
where I dot, and go on, ſaying, 3 of overplus and 10 is 13, and 
9 is 22, and 3 is 25, and 1 ten on the left is 35, and 5 is 40, and 


1 


3 
1 
©. RG 

Oy! 


n example. < 
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1 ten is 50, and 4 is 34, and 1 ten is 64; here again I dot, and go 
on, ſaying, 4 of overplus and 5 is 11, and 1 ten is 21, and 9 is 
30, and 1 ten is 40, which is juſt 21, and no overplus to be ſet 
down; and theſe 21. with 61. for the two dots, make 8 to be 
carried to the pounds, which are integers, and may be either add- 
ed in the uſual method, or by dotting at every 100. 1 


21 


4. In caſting up large accounts or bills, ſome chuſe to divide 


them into parcels, and then, by any of the methods taught above, 


they caſt up each parcel ſeparately, and afterwards add the ſums 
of the ſeveral parcels into one total; as is done by the following 
lich (20) ( 
| 1 4. ö | 
14 8 1 
Tx TD 
. . 
— 118 7 114 
18 ; | Ds 
16 
; 19 8 5 
36 8 
. 


15 61 


e Jn 
FFT 


* 1 8 _— 


Tt remains now to be obſerved, with reſpect to the empty places, 


whether in ſhillings, pence, or farthings, or thoſe in the left-hand 


columns of the ſhillings and pence, that, inſtead of filling them up 
with ciphers, as the common practice was ſome time ago, the ge- 


neral faſhion now, in molt caſes, is to leave them blank; and this 
remark holds, not only in addition of money, but in every other 


kind of addition; nay, extends to every part of arithmetic, whe- 
ther in addition, ſubtraction, multiplication, or diviſion. 7 
MORE EXAMPLES. 
. LIE 7 ĩ⁊ 
(10) (20) (12) (10) (20) (12) 
| 3 „ „„ | 
483 
724 


10 * 
114 


17 
14 


— 


1 1. 
13 


+> 


13 
12 
784 15 
435 6 


18 


9 


. 
10 4 


. 


10% 


865 


978 
685 


538 
945 


"482 


18 

14 
19 
19 


9 
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* ® 
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* 3 

(10) (20) LR (10) (20) Py 
5 5 8 N 85 17 21 
4875 17 10 2 inn 
$387 13-4" 5786 13 242 
6453 14 8 i in 
3874 10 77 70 9 7 
Ko 2, gs en Ho Ts 
, EE; ns pes | 
7800 17 6 . 
"900-55 107 | e 
3 3 1 eee 

- eee 


2. AVOIRDUPOIS WEIGHT. 


_ * "0 . E. 

16 drams . t Ounce. -: 

16 ounces |. - 4 1-ponnd. 

* pounds 5 make A 1 quarter. 
4 quarters 1. 1 hundred. 

20 hundreds 11 tun. 


. 5 Marked thus, | _ 
Gr C. = lb. VVV: 
1 = 20 80 = 2240 = = 25840 = = 573440 

1= 4= 112= 1792 = 28672 


By Avoirdupois weight are weighed butter, cheeſe, roſin, wax, | 
| pitch, tar, tallow, ſoap, ſalt, hemp, flax, beef, braſs, Won, ſeel, 
tin, copper, lead, allum, and all grocery wares, 


Note, 194 C. of lead make a fodder. 


In adding the following example, I begin with the ounces, and 
ſay, 15 and 10 make 25; which being above 16, I dot, and carry 
away the excels 9, ſaying, 9 of excels and 6 make 15, and 8 make 
23; where I again dot, and carry away the exceſs 7, ſaying, 7 and 
2 is 9, and 1 ten on the left is 19; where I dot, and proceed with 
the exceſs 3, ſaying, 3 and 4 is 7, and 1 ten on the left is 17 
Where I dot, and carry the excels 1, ſaying, 1 and 5 is 6, and 1 
ten on the left is 16; where J again dot, and there Heng] 8 no ex- 


ceſs, 1 have nothing to ſet down. 


(19) (20) (4) (al) {1 (16) 


T. C. V #. 

5 7 3 27. 15. 
Bo: 7 2 2. 14. 
W 
VVV 
50 2 8 
. 
LS M$. 
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„ Addi pe 


I now proceed to add the pounds; ſaying, 5 carried from the 
ounces, viz. one for every dot, and 3 make 8, and 6 make 14, 
and 1 ten on the left is 24, and 8 make 32; which being above 28, 
I dot, and go on, ſaying, 4 of exceſs and 1 ten on the left is 14, 
and 9 is 23, and 1 ten on the left is 33; where I again dot, and 
go on, ſaying, 5 of exceſs and 20 is 25, and 4 is 29; where I dot, 
and proceed, ſaying, 1 of exceſs and 2 tens on the left make 21, 
and 7 make 28; where I dot, and the 2 tens, or 20, on the left, 1 


8 


I ſhould now proceed to add the quarters; ſaying, 4 carried 
from the pounds and 1 make 5, c.; but as you carry here 1 for 
every four, the quarters are added exactly as the farthings in addi- _ 
tion of money. In the hundreds you carry at 20; which, there- 


fore, are added as ſhillings. The tuns are integers; and added 


according. . 255 * 
The exceſs may ſometimes be known without actual addition. 
Thus, in caſting up the ounces of the above example, it is eaſy ts 


perceive, that 15 ounces want only 1 to complete the pound; | 
_ accordingly I imagine 1 to be taken from 10; and, after dotting, _ 
I go on with the exceſs 9, ſaying, 9 and 6 make 15; and again, 


as 15 wants only 1, I imagine this x to be taken from 8, and fo 1 


dot, and proceed with the exceſs 7, ſaying, 7 and 2 make 9, Oc. 


The accounts may be kept clean by making the dots on a blot- 


ter, or piece of waſte paper laid under your hand, _ 


Men of buſineſs frequently add both the ounces and the pounds i 


as integers; divide the ſum by 16 or 28; and, ſetting down the 


remainder as the exceſs, carry the quotient. 


Retailers of ſilk, worſted, thread, and ſuch other ſmall wares, 


have occaſion only for pounds, ounces, and drams, and this they 


call avoirdupois ſmall weight ; and in retailing ſome of theſe, it is 

uſual to divide the ounce into four quarters inſtead of ſixteen drams. 
The denomination on the left hand, whether tuns, hundreds, or 

pounds, is always integers, and added as ſuch; which in the fol- 


lowing examples is pointed out by (10) ſuperinſeribed, being the 


number at which you carry in integers. This remark may be ex- 


| tended to other ſorts of addition; as will appear in what follows. 


MORE EXAMPLES, 


)))) ĩ „%% Se 
(10) (20) (4) (28) (10) (4) (28) (16) 
„ C. 2, — „ 02. 
V „ 1 18 13 
36 18 1 14 | 43 3 14 14 
223 160 2 12 45 2 36 15: 
$0 12 1-10. . 
„ , - gs 
2-10-23 20 6 20 11 
26 13 3 24 F 
2 22 198 1 18 3 1 8 
j 28-15 $13 2 | 


N 
050 (16) (16) (19) (16) (4). 
og. 9 4. 
4 10 T 3 12 3 
1 % t 3 
1 1 14 * 
„„ r 
1 . 
0. 20 14. 8 10 3 
<0 +02: 4 13 2 
ee 1 3 
„ . 


ꝶ——̃— 


3. TROY WEIGHT. | 


* A oy” L E. pe 
; 24 grains F 'S I penny-weight. 
20 penny - weights make t qunee,: 
12 ounces | I ound Troy. 


Marked thus.” 


7 bh. . or. dau. Er. 
I = 12 = 240 = 5760 


By Troy weight are « weinked gold, liver, jewels, amber, elec- - 


tuaries, and liquors. 


Part J. 


"hog That ! Ib. Avoirdypois is equal to 14 OZ, II dv. 1 55 gr. : 


"i adding the example in the margin, I toad (12) (26) (24). 


begin with the grains, and ſay, 13 and 4 


make 17, and 1 ten on the left make 27, 


which being above 24, I dot, and go on with 


the exceſs 3, ſaying, 3 and two make 5, and 


2 tens, or 20, on the left, make 25; where 


I again dot, and proceed with the exceſs 1, 
ſaying, 1 and 20 make 21, and 8 make 29; 


where I dot, and go on with the exceſs 5, 
ſaying, 5 and 1 ten on the left make 15, and 
1 makes 16, and 20 on the left make 36. 1 


3. 02. aw. LOS 
48 11 - 18 . 
42 10 14 18. 
40 9 16 20 
as 3 25 22»: 
38 10 10 14. 
„ 
261 10 14 12 


ſet down the exceſs 12, and carry away 4 for the dots, to the pen- 


ny- weights. 


In caſting up the penny-weights you carry at 20, which there- 
fore are added exactly like ſhillings. In the ounces you carry at 


12, which are therefore added as pence, The pounds are integers, 


and added as ſuch. 
1 


Some 


5 W 
Chap. Il. A 5 1 Is + "i 
Some men of buſineſs add the grains as integers, and, ſetting BY 3 
down the ſum on a ſeparate paper, divide it by 24, and then place vj 
the remainder as the exceſs under the gun, and — * the "TI | 4 
tient to the — anon M | 43 
* MO RE E X A MP L E 8. 2 
4 — „ 1  - 
oe e (10) (12) (20) (% 4... 
TW - -- | . 08... . g. | Ih. or. dw. gr 55 —_—_— 
f 72 11 19 1 „ 14 22 DE, - 
29 0-16-18 eee 10 e 2 
6 38223. +. 20 8 16-3. 
56. 6 % 26 „„ 
63 10 8 16 35 10 1 . 
62 11 6 10 iin „ 
60 10 18 14 ES T9: 23 $4 
4. APOTHECARIES WEIGHT. 
TT A B *. E. 
20 | grains . I 1 
3 icruples : 1 dram _ 
8 drams make Ji ounce. 
12 ounces | O01 pound. n 
Marked a „ ab 
8 1 3 bo) gr. 
1 = 12 = 96 = 288 = $760 3 
By this weight 83 com and their medicines, their W 
| being the ſame as the pound Troy, but differently divided; but yet 
they buy and ſell their drugs by Avoirdupois. 
In addding the example in the mar- (19) (12) (8) 0 (20) 
gin, I begin with the grains; and be- 3 9 gr. 
cauſe in grains we carry at 20, they ” T 3 g 19 
are added as ſhillings; you add the 43 10 5 1 15 
ſcruples as integers, and carry 1 for 48 9 3 2 14 
every three of that ſum; you add the 36 8 2 1 18 
drams in the ſame manner, and carry 32 -10 6 2 12 | 
1 for every 8; in the ounces you car- 30 11 4 1 17 


ry at 12, which are therefore added as —_——— | 
pence ; the pounds are integers, and add- 238 2 N 82 | 4 


D "MORE 


ed as ſuch, 


| \ 
„ APDITION. EN, + 
MORE EXAMPLES. 
Ex. 1. „ | 
1 (3 (3) (20) © (10)(3) (200 
3 gr. 3 9.85. 
2 * or ED nr - Ws ld = 
TS TT 3K: "239. 2 14- 
% 4 --08-- 32 1 16 
13 „% 10: 47 2 -19- 
3 ; N V 
| 1 ,, 0 OS + | 20. 2: 15 
„ 1 4 „„ 
n  —-.5 
5; wooL WEIGHT. 
7 pounds 1 e K 1 clove. 
2 eee, 1 dane. „ 
%ͤ e 
„n | wake 1 beg. 5 . 
2 _weys. 5 II fack, 2 
12 ſacks 8 C1 laſt, 
Marked thus. 8 | 
Laſt. fack.. 9 todd. tone. clove. lb. 
| 1=12= = 24 = 170 312 = 624 = 4368 
7 . Ez. 2. 


(16) (12) (20 (6) on | (10) (2) (1) 
Laft ſack auey. tod:ſto. Ston. clov. lll. 


| TIS 37- 4 ͤ E- 14 1 6 

: J 28 1 5 
3 23 1 4 
1 1 
11-44 17 1 2 
86 10 LEES „ * 


29: in hich I Gd gt tour times, making 26, * 3 of exceſs : : 5 
accordingly I ſet down che exceis 3, and carry 4 to the weys. The BY 
manner of adding the other denominations 1s obvious trom the „ 


table, or from the ſupe inſcribed numbers. 
Note. If the ſum of the todds contain an odd number of weys, 
as I, 3, 5, 75 Sc. then the excels will be either 2, 12, 22, 34, 


4%, or 5% , 
i : 6. DRY 


1 
9 


: j f F * * \ | 
[ i 
,,, -: 0 , 
6. DRY MEASURE. - 
TABLE. ä 
: 2 pints | ? c I quart, ; 
2 quarts = : | | I pottle.. 
2 pottles, or 8 pints | |. 8 1 gallon, 
2 gallons _ o per. 
4 pecks, or 8 gallons 5 make 1 1 bulhel. 
4 buſhels 8 1 1 coomb. 
2 coombs, or 8 buſhels [ 8 | quarter. 1 
51 Jun dert or 40 buſhels } ;/ Ty load. 5 „ 


Marked thee: 


. coom. buſh. Pty”. gal. pot. e þte. 
= 5 =10 = 40 = 160 = 320 = 640 = =1280'==:2560 


5 this is meaſured grain; as wheat, barley, peaſe, Sc.; alfa 25 


ſalt, "had, fruit, offiers, Oc. 


Mots. That 33 + cubic inches make a corn- -pint, 2694 cable inclits. 
make a corn- -gallon, and 2150 + cubic inches a Wincheſter buthel, 
which | is a cylindrical veſſel 18% z inches wide, and 8 inches deep. 


Ren VT 
| (ro) (5) (8) () (10) (40) (8) 
Load. gras. bu pec. Load. bu. gal. 
29 4 7:3 34 7 
OR 36 32 6 
14 2 5 7 24 28 5 
15 3 4 3 18 36 4 5 
42 4 7 2 25 38 3 
1 20 35 $ 
36 3 5 3 32 34 6 


In caſting up the buſhels in "op 2, cats we carry at 40, a juſt 
number of tens, I add up the right-hand column as integers, ſet 
down the right-hand figure of the ſum, and carry the reſt to the _ 
left hand column; which I alſo add up as teur, and carry 1 


for every four of the ſum. 


In meaſuring coals the following table takes place. 


4 pecks 1 buſhel. 
1 buſhels | make FJ 1 quarter. Th 
4 quarters) Li chaldron. 


— . 


7 4 * * P 3 
* 3 ; * ren FED X * 9 * ac N 9 6-4 
* K 1 F x oO 5 ne enn „ ana $I . 2 e * , 
l * x * & * lr 5 2 2 * * * * N gl BW ory N Ea * 2 C N 
0 . - * * - os 


0 
1-3 
* 


28 A D. D I T 10 N. 


nr. © „ 
Leo) (4) (% (10) (36) (3) 
Chal. gri.bu. bal. bu. pec. 

| 5 36 36+ 3. 


1 gw wm AN coo 
wy 
2 

99 se 
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In caſting up the buſhels in Ex. 2. where we carry at 36, I ſay, = 
4 carried from the pecks and 16 make 20, and 25 make 45; which 7} 
being above 36, I dot, and carry the exceſs 9, ſaying, 9 and 32 is = 
41; where I again dot, and go on with the exceſs 5, ſaying, 5 
and 28 make 23, and 4 make 37 ; where I dot, and proceed with 
the exceſs 1, ſaying, 1 and 3 tens, or 3o, on the left, make 31, 3 
and as 31 wants only 5 to complete the chaldron, I imagine that 
5 taken from 30; where I dot again, and proceed with the exceſs = 
25; and as the next number 35 wants only 1, I ſuppoſe that 1 ta- 
gen from 25, and dotting again, I ſet down the exceſs 24, and = 
carry 5 for the dots to the chaldrons, which are integers.  _ 
The man of buſineſs may either follow the above method; or 2 
he may add up the buthels as integers, divide their ſum by 36, ſet 
down the remainder as the exceſs, and carry the quotient to the 
n 8 | : eo 5 8 
The dry meaſures in moſt parts of Scotland differ from thoſe u- 2 
ſed in England, and are divided as in the following table. Fs 


I peck. 


4 lippies or forpats * 4 
| 1 x fiflot,--- - _ 


4 pecks 
4 firlots 1 boll. 
16 bolls I chalder, 


( jt 416 1. 0 b : Ex. 2. 555 | 0 
622% %% 


& make « 


25-15: 
18: 14 
35 12 

28 10 
30 11 
42 13 
40 10 


. * RO your 


888 = DO) wm UI) MD U2 
19S 
2 
G 
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| 
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: The bolls in Ex. 1. are added as oundes or drams in Avoirdn« 
Pois weight; but the bolls in Ex. 2. are integers, and added as ſuch. - 
| 7, WINE- 


ang 
25 
. 


on 


3 we 
FEA 2 „ 7 


1 


aoun che remainder as the exceſs, and carry the e 
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3 
7. WIN E- MEAS UR E. 
% A 3 
2 pints 1 fi quart.” 
4 quarts 5 | 1 gallon, 
10 pallons 1 anchor. 
18 gallons L.. 1 1 runlet, 
314 gallons make T 1 barrel. 
42 gallons * n 
63 gallons 1 hoglhead, 
Ms ZI 4 R pipe or butt. 
2 pipes {r tun. 


5 Marked thus, 
Tan, _ bbs... gall, rt. pt. 
1 =2=4= 252 = 1008 = 2016 


A ounchan, arigty ſpeaki king, is 4 anchors, or 80 ne : . 


any caſk betwixt a hogſhead and a pipe is called a puncheon. 


All ſpirits, mead, perry, eyder, . oil, and honey, are 
meaſured as wine. : 


The wine pint contains 28 5 cubical inches, and the wine-gallon | 
contains 231 cubical inches. 


i, OE Fi, "RI 

(10) (2) (2) (63) (10) (63) (8) | 

Tuns. Pip. hbd, gall. Hud. gall, pts. 
48 1 36 =; 45 23 | 7 
64 15 „ 52 38 6 
3 1 1 39. 43 46 5 
23-2 4-8 2c 18-4 
n 73 2 6 
45 11 65 30 7 


In caſting up the gallons, where we carry at 63, I proceed as 3 | 
follows, viz, in Ex. 1. I readily perceive that 56 wants only 7 to 


complete the hogſhead ; accordingly I imagine 7 taken from 38, 
and, after dotting at 56, I go on with the exceſs 31, ſaying, 31 
and 3 make 34, and 2 tens, or 20, on the left, make 54; and as 
54 wants only 9, I imagine 9 taken from 3o, ſo I dot at 30, and 
proceed with the exceſs 21, ſaying, 21 and 8 make 29, and 40 on 


the left make 69; which being above 63, I dot again, and go on 


with the exceſs 6, ſaying, 6 and 36 make 42 ; which I ſet down, 
and carry 3 for the dots to the hogſheads. The manner of opera- 


tion is the ſame in Ex. 2. 
The man of buſineſs may either caſt up the gallons as directed 
above; or he may add them as integers, divide the ſum by 63, ſet 


BEER 


A P D 3 1 o x. Part. J. 


8. BEER and ALE MEASURE 


. | ge + FS of 


. = 0. B L E. 
3 (a quart. 
4 quarts | b 1 gallon. 4 
9 gallons * ü Arkin. A 
2 firkins b ma 1 kilderkin. 5 "a 
3 kilderkins “ ke 4 | V _ 
17 barrel T I hogſhead. N 10 1 
2 hoglheads * : 0 5 — | 
2 "butts: 3 Ub _ „ . 
| Marked thus. ns Sens | 1 
ur. butt, Md. barr. kild.. Arb. gall. „„ 6 
I =2=4=6= 13.24 = 216 = 864 = 1728 =_ 
The beer or ale pint contains 35 4 cubic inches and the gallon 5 
282. 5 5 
In ſome is. 8 gallons of ale i is eſteemed a fir kin; and in ſome 
5 Ce 34 pms make a barrel. 
| Ex. . | E 
(40) (3) (2) 9) (10 (3) (36). 
"HORA, gs gal. 7 Bath bar, gall. 
. F Z 42.1; 38 
1-1-5: 40 2 28 
40-22-43 6 34 1 15 
"ER 0; . 
1 0. . 
OY ix ba 7 9 2 18 
: The alias in Ex. 2. are added like the buſhels in Ex. 2. of 
coal -meaſure. 
In Scotland the denominations of liquid meaſure are as in the 
* 9 5 TD 1 
By 7 A B L E. 
gli :-4Þ 13 mutchkin. 
2 mutchkins 1 chopin. 
2 chopins 4 _1q 1 pint, 
2 pints F make f 1 quart, 
4 querts | | 1 gallon, 
4 | 16 gallons 3 EL hoglhead. 
F he Scots mutchkin i is ſomewhat leſs than the Engli/h at. 5 yy | 


| K . : n 

(10) (16) (4) (2) (10) (2) 8 (4) 

Hhd. gall, grt. pt. Pt. e gil. 
42 14 3 1 7 108 3 
„ 23 ck 
. „ 
1 F 
VVV „„ 
n 11 
VH 1 
„„ . 


9. CLOTH- MEASURE. 
TA B 1 KE. 


4 nails . C1 quarter. 

4 quarters Z 
3 quarters ( make | 4 ell Flemiſh. 

5 quarters J Cu ell Engliſh, | 


1 ab is ; equal to 2+ inches, and conſequently a quarter is . 


qual to 9 inches. 
Hollands are generally meaſured by the ell Engliſh; rapiſtry by 


the ell Flemith and molt. other things by the yard, 


K. 1. | | Ex. 2. | | Ex. « 

(10) (4) (4) (10) (3) 0 (10) (5) (4) 
Tas. gra. u. El. Fl. gras. u. J. Eng.qri. n. 
„„ „ on 69 4 3 
36 2 1 „ 023. 3-2 
30 1 3 62 2 2 0 1 3 
28 2 2 2 4 x: 46 - 4. 8 
„ . J 
1 3 1 3 


10. LONG MEASURE. 
+ TS ES 


3 barley-corns, or 1 12 lines} | e ine; 
12 inches a | 1 foot. 
3 feet | 3 1 yard. 
2 yards, or 6 feet, 3 Ii fathom, 


57 yards, or 16% feet, > 
4 Poles, or 66 teet, | 
10 chains, or 40 poles, 

8 turlongs, or 80 chains, T- 
3 miles ** 


1 pole, perch, or rod. 


make q 
1 1 chain, 
5 1 fur long. 


1 mile. a 
LI league, 8 


ED LE on TY 


>» 


32 ADDITION. art I. 


A had: or hand's breadth, i in horſemanlhip, 3 is 4 inches. 

A common pace is 2 feet 6 inches. 

A geometrical pace is 5 feet. 

The chain is divided into 100 5 equal parts, or r links 3 each ink 
being 7 t& inches 


1 1 1 2. 


(10) (3) (8) (40) (10) 659 (3) (12) 
| Leag. miles. fur. poles, Poles. yds, feet. inches. 
7... 730 VTV 
„„ n ie 
2 1 8 337 „„ 2 1 
VCC 
1 4-0 of $4 4: 
I VW 
22 1 


23 . 3 


8 


— _— 6— — 


In 9 up the poles | in Ex. I. where we carry at 40, a _ 
number of tens, you add as in integers; and from the ſum of the 
left hand column carry 1 for every four, ſetting down the excels. 
The poles in Ex. 2. are integers, and added as ſuch. 5 | 
Ihe denominations of long e uled 1 in Scotland are as in 
6 we following . 


T ABLE : 
37 inches 3% ꝶ¶ ( 
6 ells, or 184 feet, 1 | 1 fall. 
4 falls, or 74 feet, make + 1 chain. 
£ chains, or 40 falls, j HED 2 furlong. 
8 furlongs, or 80 chains, 1 mile. 
The chain is divided into 100 links ; each link being 8 ZE. 
mches. : 5 
3 3 4 FTT. Ex. 2. 
(10) (8) (10) (4) (10) (4) (6) (37) 
Miles. fur. ch. falls. Ch. falls. ells. incher. 
"I 7 $3: W111 
„ $3 72-432» 
18 4 6.3 - E57 35+ 
206 8.13 C 
Tf. ey 1 2 s. 
„5 24 2 2 24 


In calling up the chains in Ex. 1. becauſe you carry at 10, you 
work as in addition of integers. In Ex. 2. the chains are integers, 
In adding the inches in Ex. 2. I ſay, 24 and 6 make 3o, and 1 
ten on the left make 40; which, being above 37, I dot at 16, 
and go on with the excels 3, ſaying, 3 and 18 make 21, and 4 
I 2 make 


r 


Chap. II. 1 Dirne „ 


make 46; i I dot at 25, and proceed with the ch: 9. ſaying, | 
9 and 32 make 41; accordingly J dot at 32, and go on with the 
_ exceſs 4, ſaying, 4 and 36 make 40; fo I dot at 495 ſet down the 
exceſs 3, and carry 4 for the dots to the ells. | | 

Men of- buſineſs are at liberty to add the Jokes: as above 4 
rected; or they may caſt them up as integers, divide the ſum by 
37. and, ſetting down the remainder as the excels, carry che 5 
| tient, 


LAND-MEASURE. 
TABLE 
304 ſquare yards 


40 ſquare poles 
4 roods 


C1 ſquare pole. 
1 rood of land. 
x acre, 


* make | 


Note, Cuſtomary meaſure in IPL places differs from the ſtatute | 
ere contained in the above table, _ 5 
Land is uſually meaſured by a chain of 100 links, Ch kagth. 
is 4 poles, or 66 feet; and ſo 10 ſquare chains is equal to an Acre, 


5 e 

(0) (4) (40) (302) (10) (4) (49). 
Acres roods. ſq p. fl. FV Acres. roods. ,d. P. 
VVV 48 2 35 

- $3 % „%. FT 

nt 7 18 20 8 -36- 

64 3 35 14. 46 3 38 : 

VV „ 

43 2 36 26 39 2 $2. 


— — C_— 


In adding the ſquare yards in 7 1.1 Lay, 26 and 2 22 make 48 = 
which being above 30%, I dot at 22, and go on with the exceſs 
173, ſaying, 174 and 14 make 312; ſo I dot again at 14, and 
proceed with the exceſs 14, ſaying, 14 and 18 make 19 5 and 24 
make 43%; fo I dot at 24, and go on with the excels 134, faying, 
134 and 15 make 284; which I tet down as the excels, and carry. 
3 for the dotes to the poles. _ 

In caſting up the ſquare poles, whether in Er f 1. or 2. you car- 
ry at 40, a juſt number of tens, which therefore are added as in- 
tegers; and from the ſum of the left hand column you carry 1 for 

every ſour. f 

The denominations of land- meaſure uſed in Scotland are contain 
ed 1 in the following 


T A BEE. 


36 ſquare ells ) 1 ſquare fall. te 
40 ſquare falls E make 4 1 rood of land. 
4 roods J C1 acre, , 


Not | 


| „ ADDITION. Part I. 
| 1 — That cuſtomary meaſure | in ſome places differs from this 
= table | 


The Scots chain conſiſts of 100 links, being i in length 4 falls, « or 
74 feet; and conſequently 10 ſquare chains make an acre. ; 
Fe our Scots + acres are ſomewhat more than five E nglifh 8 acres. | 


„ . I. 1 Es. 1 
; = (4) (4) (40) (36) (ro) (4) (40) 
JRL „„ oY TT OS Aer. r. ſq A. 
x VVV 
| 63:1. 35 - 26- 23 3 32 
Tn: „ 2 2% ᷣ 0 3 
; 43:3 $2.38 7:40: 3-96 
41 9 28 „ 3.98: 
45 3 „„ „ * 

The 1 ells in Ex. 1 1. are added. like the buſhels 3 in coal 


5 Wane. | 


SUPERFICIAL MEASURE. 
1 A B L 1. 


144 ſquare inches make 1 favs foot. 
9 ſquare feet - 1 ſquare yard. 


By this meaſure are 3 9 glaſs, pavements, pla 
gering, ne tiling, flooring, Ge. | 


13. 801 MEASURE. 


1728 ſolid inches 6 ES 1 ſolid foot. | | 5 1 
F; 27 ſolid ſeet wake 1 fold yard, | = 


. % ͤð ⸗ꝛä tO EN. 2. | Er. " 
C 1 ie 
8 Tas. feet. Ts. feet. Ia. feet. 
I 12 8 M4 38 8 
1 53 + Te s © 
34 7 22 7 74 7 
68 6 M$ 8 4 
31 4 24 6 42 8 j 
RE 5 =_ 
= If thans be inches, FER muſt be added as integers, then Svidio : D | | 
N their ſum by 144, the remainder will be the exceſs, and the quo: Be 
7 tient mult be carried to the feet. | 4 : 


uy thisis meaſured timber, ſtone, digging, Ge. x 4 
Ex. I. We. 


8 2, 

- 9 ay 
bo 

40% 

*% * . 


fo adding the feet, I fay, (Ex. 65 1 16 and 12 make 28 which. 


% A. CIRCLE 
TABLE, 


60 ſeconds C 1 minute. 
60 minutes (, J 1 degree. 
30 degrees make 1 lign. 
12 Ain LI circle; 
„ | Marked thus. 
Cire,. 0; i ® ; 15 
12 12 = 360 = 21600 = : 1296000 | 1 
Ex. 1. „„ | If Re | 
(x0) (% (30) (60) (1400) (30) (69) (60) | 
Circ, fig. 1.5" Ps 
39-8 29 59 0-45 8-14. 
24 5 24 56 9 23 49 36 
V 418 14-68 
NFF 42+ 933 
19:10 35 28- 7 20 30 25 
28 4 12 45 3 18 15 18 


In caſting up the ſeconds, minutes, and degrees, where you 
garry at 60 or 30, a juſt number of tens, you add as in integers, 


75 and from the ſum of the left-hand column, you carry 1 for exery 


| in the ſeconds and minutes, and 1 for every three in the degrees, 
5 1 15. TIME. 


N.. 7 | i Ex. 3 
(te) zi, dee) fig) 7 
_ Yas. feet. Tas. _— Yds. feet. 
$2 26. „%: ern 
48 24. EIT! 42 * 3-6 
FV 32 16 
VVT 26: 23 1 
68 12. VV 
32 16 <4. 18 " 1 


being above 27, I dot at 12, and go on with the exceſs 1, ſaying, 
I and 23 make 24, and 8 make 32; where I dot again, and pro- 
reed with the exceſs 5, ſaying, 5 and 1 ten on the left make 15, 
and as 22 wants only 5, 1 take that 5 from the 15, and, dotting 
at 22, I go on with the exceſs 10; and as 26 wants only 1, I take 
that 1 from 10; ſo I dot at 26, and, ſetting down the exceſs 9, 1 
carry 4 for the dots to the yards. 5 5 
If inches be given, they muſt be added as integers, and thee: 


> {um being divided by 1728, the remainder will be the 00s and i 
f * 3 muſt be carried to the feet. 


WEE - 


„ ADD ITTWR Part I. 


15. . 
T A B L E. 


6⁰ ſeconds ) 1 minute. 
60 minutes | II hour, 
24 hours 1 day. 
7 days { 11 7 1 week. 
4 weeks * 1 month. 
13 months} 1 year of 364 days. Rr 
But the year complete conſiſts of 365 days and 6 hours; and is 
divided into twelve unequal calendar months; whoſe names, with 
the number of days they contain, are as in the margin, | 
i: Names. - Days, 
- January 31 
The 6 len, in the ons of 4 years, February 28 
make a day; and is accordingly eve March 31 
ry fourth year added to February, whack Apr: 30 
then conſiſts of 29 days; and this year —_ 
is called Biſſextile or tans and con- June 38 
tains 366 Gays, mn we 
. Auguſtt 1 ai- 
N 7 September 30 —— 
ober 3 ol” 
November zo 
December 31 = 
WY 5 io ROE RO „„ | 5 
(10) (13) (4) (7 . (10) (24) (60) (60) bY 
Tear. non. wee, bs „Da. le, Mt. tee. N 
2-11-43 +: 38 23 56 48 Th 
, 4: 34 20 45 34 > 
232 13-32 - -: 32 48- 43 30 = 
V e 3 
„„ 18 16 15 45 * 
| 4 7. 1 3 20 21 38 42 . 
45 4 2 +. 15 4 50 25 2 
'In ling the ths: in * 1. I ſay, 5 5 acl from the weeks, 
and 4 make nine, and 7 make 16; which being above 13, I dot at 
7, and go on with the excels 3, faying, 3 and 9 make 12, and x Mi 
make 13; where I dot, and proceed, ſaying, 1 ten on the left, | 
4p and 12 make 22; where I again dot, and go on with the exceſs 9g, 


laying, 9 and 10 make 19; Where I dot, and proceed with the 
xcels 6, ſaying, 6 and 11 make 17; where I dot, and ſetting 
down the excels 4, 1 carry 5 for the dots to the years, 


; Ia 
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Chap. II. ADDITION, 37 
In Ex. 2. the hours are added like the grains in Troy weight, 
and the minutes and ſeconds are added exactly like thoſe of a cirele. 
The learner, by this time, may be ſuppoled to be pretty well 
ficitled in addition; and will henceforth, in order to his calling up 
any account, want only to know, how many of any inferior deno- 
| mination makes an unit of the next ſuperior; and this he will ac 
quire partly by reading books, and partly by converſation and 
practice ; and as a large detail of this kind would be tedious, and 


does not properly ares þ to arithmetic, 'F ſhall we By add two or 
| things. more, 5 


1 dozen. = 
1 ſmall groſs. 
i great grols, 


24 ſheets of Paper q make | it x quire. 
20 quires e a IL ream. 


12 things of any kind 3 
12 dozen MY ST UL 
N {mall groſs O . 


20 Wag of any ſort * 


„ 18 
5 ſcore make 3 ioo, or the ſhort hundred; : 


| 6 ſcore. ; C120, or the long hundred. : 


III. The Pf 17 Addition. - 


"Addition may be proved ſeveral ways. 1 . 

1. Merchants and men of buſineſs uſually add ad column rt 5 
upwards and then downwards, and upon finding the ſum to be 
the ſame both ways, they conclude the work to be right : and this 
is all * P's that their time, or the hurry of buſineſs, will ad- 
mit o 
2. It is a common aradice | in « hole to prove the work by A "" | 
cond ſumming without the top-line; and if this {ſum added to the 


top. line make the firſt total, the work i is ee to be right; as 
in the two following examples. 


"Kine . „ be 
5 5 „ ĩ˙ 
8745 Top- line 74% 15 - 10Y 
9378 1 674 13 11% 
4764 835 17 22 
5876 9 8 
28763 Total 2350 1 
20018 Total without the top- line 1601 10 4 2 : 
28763 Proof 2340 5 32 


3. Addition 


—̃ nn OE EAR 86227! - —— 
a . : en 9 _—_— , nn OO Inn ne” . | 
* W * 2 9 0 : * 5 : . 7 > 8 


38 | A D d 1 Tx on N. Part I; 
3. Addition is alſo oroved by caſting out the 9's : for if the EX- 


| ceſs above the 9's in the total be the ſame as the ex- 

ceſs in the items, the work may be preſumed right. 249 9 8 
Thus, to prove the example in the margin, I begin 684 
with the items, and fay, 3 + 4=7, and 7 +7 = — A 
14 2 1＋4 = 5; with this 5 I pals to the next item, 1031 55 
and ſay, 5+6=11=1+1=2, and 2＋ 8 = io gi, | 
and 1 4 = 5: which 5, being the exceſs of the items; I place 

at the top of the croſs, and proceed to caſt the 9's out of the total, 
_ ſaying, 1+3=4, and 4 +1=5: which 5, being the exceſs of 
the total, I place at the foot of the croſs; and becauſe it is the - 


fame with the figure at the top, I conclude the work to be right. 


If the items are of different denominations; as pounds, ſhillings, 
pence, @c. ; you muſt begin with the higheſt denomination ; and, 
after caſting out the 9's, reduce the excels to the next inferior deno- 
mination; and then caſting out the 9's, reduce the exceſs to the 
next inferior denomination ; proceed in like manner with this and 
all the other lower denominations, placing the laſt excels at the top 
ol the croſs; then, in the ſame manner, caſt the 9's out of the to- 


tal, placing the exceſs at the foot of the croſs; and if the figure at 


the foot and top be the ſame, the work may be preſumed right. 
Thus, to prove the example in the mar gin, I begin with the 
pounds, and ſay, 4 +8 =12=1+2 5 VF 


23, and 3 45 8, and 8 ＋ 5 13 3 1 
Iz 4; and the exceſs 4 reduced 17 10 t 5, 
_ to ſhillings is 4 X 20 80 8, and 8 58 0 7 2 X 
= 159 =0; then 7 T1 8, and 8 + — ; 


 8=16=1-+6=7,; and the excels 7 104 6 5 + 2 
reduced to pence is 7 X 12 =84 =8 + - 

42 122 1 42 z, and; +1=4 8 
2; and the exceſs 2 reduced to farthings is 2 X 4 =8, and 8 
12 9 So, and o ＋ 2 = 2: ſo this 2, being the exceſs of the 
items, I place at the top of the croſs, and proceed to caſt the 98s 
out of the total, ſaying, 1 +4 = 5, and the excels 5 reduced to 


ſhillings is 5 X 20= 100=1, and i +1=2, and2 +6 =8; and 


this exceſs 8 reduced to pence is 8X 12 9 =6, and 6 +4 8 


11 21412 2; and this exceſs 2 reduced to farthings i is 2 X 4 


2, and 8 + 3=11=1+1=2: which exceſs 2 I place at 
the foot of the croſs; and becaule it is the lame with the figure at 


the top, I conclude the work to be right. 
The method of proof by caſting out the g's is founded on the 


+ corollaries deduced from the axioms; and if any operation, whe- 


ther in addition, ſubtraction, multiplication, or diviſion, be right, 


this kind of proof will always ſhow it to be ſo; but if an operation 
be wrong, by a figure or figures being miſplaced, or by miſcount- 
ing 9, or any juſt number of TY 's, this kind of proof will not dif- 


cover the miſtake, 


* 


* g 15 W. Provicid 


2 3 os, — 


: L. 428: 14: 10; for kerſeys, L. 273 17 6 


for grocery-wares, L. 683: 1584 
6 s.; cuſtom, wharfage, and incident charges, L. 75 15 8. 


1 purchaſe? Anſ. 


10 oz. 14 dw,; two tankards, weighing 1 lb. 8 oz, 18 dw.; 


tains 42 acres 3 roods 36 poles; 


ADDITION. 


W. Practical 2 ueſtions, 


1. A perſon dying, left for the uſe of his widow 1 4000; to 
each of his four ſons L. 4256; to each of his five daughters L. 3678; 
to each of ſix near relations L. 245: What was his eſtate? Anſ. 


Chap. II. 39 


2. H of Hamburgh is Abtes to L of Londia + For brocd cloth, - 


; for fuſtians, L. TY 
18: 44 for 2 tin I. 392: 12: 84S | 
＋ the factorage came to L. 194 6 


198.8 d.; for druggets, L. 568: 


"FOE: 

what ſum muſt L draw on H? Avſ. L. 2821: 19: VV 

3. B buys ſix bags of hops, of which _— 5 weighed C. 2: 37 1141 5 
„ 243 Ny C. $123 Mg. Wed: 


Neg. C. 3:89: 26; Ne 6. C. 213: 123 e ie of Perles £3 


ditto, that weighed 54% 1b. each. How many hundred weight did Y 
* 
4. A goldſmith ſells five dozen of feer ſocons, weighing 12 18 


ten 
ſalts, weighing 4 lb. 11 0z. 16 dw.; forty- two plates, weighing 


38 Ib. 602. 10 dw.; a pair of juggs, weighing 2 1b. 4 oz. 13 dw.; : 


Anſ. 72 lb. 3 d. 
5. A wine merchant imports 12 tuns 2 hhds 45 gallons of cla - 


two tea kettles, weighing 13 lb. 5 02. 12 dw. Wat aner did he 1 
fell? 


ret; 14 tuns 3 hhds 48 gallons of Malaga; 16 tuns 1 hhd 54 gal- 


Jons of Port; 20 tuns 2 hhds 56 gallons of Canary ; : 18 tuns 3 hhds 
of Madeira; and 10 tuns 2 hhds 42 gallons of ſherry, What 
quantity did he import in all? Anſ. 94 tuns 56 gallons  _ 
6. A certain farm conſiſts of ſix incloſures, whereof the firſt con- 
the ſecond 36 a. 2 r. 24 p-; the 
third, 45 a. lr. 38 p.; the fourth, 52A. 2r. 28 p.; and each of 
the other two contains 26 a. 3 r. 14 p. How many acres in all! 5 
Anſ. 23 1 a. 17. 34 p. : 
J. A gentleman had ſeven ſans: from the birth of the firſt to the 
birth of the ſecond there intervened :84 days 18 hours go minutes; 
from the birth of the ſecond to that of the third, 582 d. 22 h. 58 m.; 


from the birth of the third to that of the fourth, 623d. 12h, 48. m.; ; ; 


from the birth of the fourth to that of the fifth, 592d. 16h. 36 m. 


from the birth of the fifth to that of the ſixth, 745 d. 19 h. 45 m. NY 
from the birth of the ſixth to that of the ſeventh, 864 d. 17 h. 54 . 


What was the age of the eldeſt when the youngeſt was born? 
425 3794 days, 12 hours, and 51 minutes. 


ee d . III. 
SUBTRACTION. 


UBTRACT1ON is the taking a lefſer number from a greater, in 
order to diſcoyer their Cifference, or the remainder. 


I. Sub- 


0 Y 


40 SUBTRACTION Poet . 


4 Subtraction of Intepers. 
20-24 


4: Set figures of like place under other, viz. units under units, 
tens under tens, Oc. and the greater of the given numbers upper- 


5 moſt. See axiom XI, 


II. Beginning at the place of units, take the lower figures from 
thoſe above, borrowing and paying ten, as need requires, and 
write the reminder below. - Bee axioms II. III. IX. 


EXAMPLE * 


Becauſe Gas or like things on- 867 major or minuend. 


. be ſubtracted, I place the 562 minor or ſubtrahend. 
numbers as directed in Rule I. viz, — 

units under units, tens under tens, 305 difference or remainder, 
Sc. and the greater uppermoſt, as 

In the margin, Then, beginning at the ples of units, I fay, 2 
units from x units, and 5 units remain; which I ſet below, in 4 5 
place of units; then 6 tens from 6 tens, and nothing remains; 
Wherefore I ſet 6 below, in the place of tens; then 5 hundred from 


8 hundred, and 3 hundred remain; which I ſet below, in the 
place of hundreds ; and find the total difference Or remainder to 


be 305. 


EXAMPLE II. 


Having placed the numbers, _ 1 units, Oc. as in 
the margin, I tay, 5 units from 2 units I cannot, but, bs: 


cauſe an unit in the next ſuperior e makes ten in this 7432 


place, I borrow 1, viz. 1 ten, from the ſaid next place, as 2795 


directed in Rule II ; Which 1 ten being added to 2 makes 12 


then I ſay, 5 from 12, and 7 remains; which 7 I ſet below, 4647 
in the place of units: then I proceed, and pay the unit bor- 
rowed, either by eſteeming 2, the next figure in the major, to be 
only 2, or, which is more uſual, and the ſame in effect, by adding 

1 to the next figure in the minor, thus, 1 that I ay and B 


; —_ 9, from 3 I cannot, but, borrowing as before, I ſay, 9 from 


13, and 4 remains; which 4 Jet below: I proceed, and ſay, 1 
that I borrowed and 7 make 8, from 4 I cannot, but from 14 * : 
6 remains; which 6 I ſet below: I go on, and ſay, 1 borrowed 
and 2 make 3, from 7, and 4 remains; Which 4 I ſet below, So 
the difference or remainder 1s 4647. By borrowing and paying in 
this manner the major and minor are equally augmented, or have 


the ſame number added to each of them; and conſequently « con- 
ticue to have the ſame difference, by axiom IX. 


1 | | | EX 
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| EXAMPLE. III. 

Lone; inſtead of adding 10 to the upper leſſer dor, ſubtra&t 
directly from 10, and add the difference to the upper fi- 
gure for the remainder, thus, 3 from 2 I cannot, but 3 17452 
from 10, and 7 remains; which 7 added to 2 gives 9 for 873 
a remainder : then I go on, ſaying, 1 borrowed and 7 —— 
make 8, which from 5 I cannot, but from 10, and 2 re- 16579 3 
mains; which, 2 added to 5 gives 7 for a remainder: fo 
1 proceed, ſaying, 1 borrowed and 8 make 9, which from 4 I can- 
not, but from 10, and 1 remains; which 1 added to 4 gives 5 for a 

remainder : ſo I go on, and ſay, 1 borrowed from 75 and 6 re- 
mains, and o from 1, and I remains. This method is the ſame 
in effect BUY the other ; but not ſo uſual, and fonewhat childiſh, | 


MORE EXAMPLES. 


3 8 Ex. 6. = 
From 847% 94307 | 742680 | 
Take — —— : 9794 


I. Subtraftion of the: parts of integers; fuck. as 22 Pence; 
| e ounces, Kc. 5 


„ V LES 


. Place like parts under other, iz. ſunkings under farthings, 
pence under pence, &c. and the greater of the given numbers up- 
permoſt. See axiom XI. 

II. Begin at the loweſt of the parts, and borrow according to 
the value of an unit of the next ſuperior denomination ; viz. in 
farthings borrow 4, in pence borrow 12, Cc. as the tables of coin, 
weights, and meaſures direct. | 

III. If you borrow 20, 30, 40, 6.” or any juſt . of ons; 
as in ſubtracting ſhillings, degrees, Poles, minutes, ſeconds, Oc. 
proceed with the right-hand column, as in ſubtraction of integers 
and then ſubtract your tens, borrowing, if need be, the number 

of tens contained in an unit of the next ſuperior denomination, 
| 92 he reaſon appears plain in the ee e 


5 0 N E T. 
Having, according to Rule I. placed (10) (20) 652) ON 
Ike parts under other, viz. farthings L. . d. 
under farthings, pence under pence, 72 15 10 2 major. 

c. and in each of theſe denominations, 6 2 minor, 
units under units, tens under tens, and 
the greater of the given numbers up- 
permoſt, as in the margin, I begin 


with 


!! VSET-RACTIO N. Part], 


with the farthings, and ſay, 2 from 2, and 0 remains; ſo, having 


nothing to ſet down, I leave the place blank, and proceed to the 
pence, aying, 6 from 10 and 4 remains; which 4 I ſet down, and 
go on to the ſhillings, ſaying, 2 from 5, and 3 remains, and 1 


from 1, and © remains; or J may fay at once, 12 from 15, and 


3 remains; which 3 being ſet down, I proceed to the pounds, 


which are integers, and ſubtracted as ſuch. _ - 
Here I ſay, 3 farthings from 1 farthing I cannot, but, as direct- 
oo / SS 
number of farthings in 1 penny bor- (10) (20) (12) 

rowed, and 1 remains; which i added . . d. 


to 1 in the major gives 2 farthings for 708 14 64 major. 
a remainder; which I ſet down, and 278 17 10g minor. 
proceed to the pence, ſaying 1 penny — —_ 
borrowed and 10 make 11, which from 4329 16 7 rem. 
b l I cannot, but from 12, the number a en Co ee 
ol pence in 1 ſhilling, and 1 remains; which 1 added to 6 in the 


major gives a remainder of 7; which I ſet down, and go on to the 


ſhillings; and becauſe in ſubtracting ſhillings we borrow a juſt 
number of tens, viz. 2 tens, or 20, I work as directed in Rule III. 
and in the right-hand column ſay, 1 borrowed and 7 make 8, which 
from 4 I cannot, but from 14, and 6 remains; which being ſet 
down, I go on to the left-hand column, and ſay, 1 borrowed and 
2 make 2, which from 1 I cannot, but from 2, the number of tens 
in 1 pound, and o remains, which o added to 1 in the major gives 
1 for a remainder; which I ſet down, and proceed to the pounds, 
ſaying, 1 borrowed and 8 make 9, which from 8 I cannot, but 


from 18, Ge. 


Nate 1. Some add the number borrowed to the figure or number 
in the major, and then ſubtract from their ſum. Thus, in the 
farthings they add the 4 borrowed to 1 in the major, and then 


from the ſum 5 they ſubtract the 3 in the minor; and in the pence 


they add the 12 borrowed to 6 in the major, and ſubtra& from the 


ſum 15, ©c.; but the method taught above is the eafieſt and moſt 
uſua., TT 99 


| Nite 2. A great many people, in ſubtracting the ſhillings, in- 


ſtead of working as directed in Rule III. proceed thus; ſaying, x 
borrowed and 17 in the minor make 18, which from 14 J cannot, 
but from 20, the number borrowed, and 2 remains; which 2 add- 
ed to 1, in the major gives 16 for 2 remainder, The learner may 
chuſe any of the two methods he likes beſt. 8 


MORE EXAMPLES. : 


Ex. 1, VFC 4 


8 4. 1 3 
From 743 16 4 82 13 45 98 8 7 34 10 64 
Zub. 375 15 10 $4 „ i 68:43 65 -- no 32-9 


— 


Bw Fu. . 
£4 (20) (12) (19) 29} (12] ay (20) (12) (10) (30) (12) 


an... | 


5 5 5 . . ; 3 EEE 5 


. % 
£2 
« IN, 
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A borrowed of B ———— 


Paid accounts amounting to 45 16 82 
Paid of taxes and repairs - | 


| borrowed and 3 make 4, which from 1 1 


. ge fb 
A paid B at one tine 20 10 6 
At another time nes 2 7 7 
j _ JIE on Oe; 5 
Sold him goods to the as : „ 

FP FFW 


A received at one time - I. 36 14 8 
At another time I 4, As 
At another a bill of „FF 
At another a draught of 25 16 10 
Goods to the value of 16 14 64 


| Balance due to A 


A ſteward collected of rents . 5 L. 200 


| Remitted to his maſter at one time I. 300 
%% 230 


Paid ſmall bills amounting to „ 


e 14 07 
In all — 45 


Balance due to the maſter 

2. AVOIRDUPOIS WEIGHT. 

I begin with the pounds, and ſay, 24 (10) (3) (28) 
n 


from 221 cannot, but from 28, the number 
of pounds in 1 quarter, and 4 remains, 84 1 22 major. 
which added to 22 in the major, gives 26 49 3 24 minor. 


for a remainder; which I ſet below, and — | 
proceed to the quarters, ſaying, 1 quarter 34 1 26 rem. 


cannot, but from 4, the number of quarters in 1 C. and o remains, 
which o added to 1 in the major gives 1 for a remainder ; which I 
ſet down, and go on to the C. which are integers, ſaying, 1 C. 
borrowed and 9 make 10, which from 4 I cannot, but from 14, Cc. 


FY 


— 


MORI 


44 SUBTRACTION. Part, I. 


MORE EXAMPLES. 


Ex; t.---. 3 3. 
(10) (20) 8 (28) (ig) (4) (28) (16) 


| 2. 10, . 
From if 11 'S 1 = 3 16 10 
e 


Rem. 


be C. in Ex. 1. are ſubtracted like ſhillings ; that is, either as 
directed in Rule III. or ; the method mentioned i in note 2. above. 


A merchant buys of ſu ga bs” 55 14 
1 2 14 
16 2 14 
2 24 


Sold i in all” — 


Bells at different times 


— 
„ * — 2 


55 NRO WEIGHT. 

| Ee 1. 0 : Ex. 2 . 
000 (12) (20) (24) (10) (12) (20) (24 
5. 02, dw, gre b. oz. dw, gr. 
From wh 10 12 16 1 0 
F 44 1 / 14 


Rem. 5 
| 1 | 
5 | | | Ib. 02. * . 
Bought of ſilver „ - „ 
f | 1 02, dw, gr. 7 

[35 $14 10- 

14 10 16-10; 

i eto 3 $0. 14: 18-14: 

Sold at ſeveral times 3 14 

42 6 1 1 

oo 38 II 14 16 


Remains unſold . 


- 


i . 
Chap, II. + SUBTRACTEON, a; 
APOTHECARIES WEIGHT. 
| EO, oi 
Rds (8) (3) (20 | ty) (3) (20) 
3 3 9 | 9 gr. 
From 55 8 = 5 * by 1 13 
Rem. . 
j) | Ex. 4. 
„%% 3 -Y * 
T_T" Oo. 
ous 235 16 4-4-1067. 28 £1 Y 
5. WOOL- WEIGHT. OL 
| Ex. 1. Ex. 1. . 
(ie) (12) (2) (6%) (2). (io) (2) (7). 
L.Laſt. fac. wey, tod. ſton. Ston. clo. Ib. 
„„ 5 
1000100 
* e | —— > 
. DRY MEASURE. 
. . Ex, 2. 
(10) (5) (8) (a) (10) (40) (8) 
Lead. grit, bu. Ons Load bu. gal. 
From 36 3 4 2 e 
Sub. . 3 Fed 1 2 . 6 


In fubrradting the buſhels in Ex. 2. becauſe. you borrow a jult 
| number of tens, viz, 4 tens, or 40, work as directed 1 in Rule Ill; | 
that is, proceed with the right-hand column, as in ſubtraction of 
integers, and in the left-hand column borrow 4, when the figure | 
in the major is leſs than the figure to be ſubtracted. Fo 


COAL-MEASURE. 


„ Ex. 2. 
(10) (3) (9) (10) (36) (4) 
al. gra. bu. _ Chal, bu. pec. 
From 68 1 3 1 
b . 2 5 | 49 27 3 


— 


: Fs  8corTs 
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A 


SUBTRACTION. 


SCOTS DRY MEASURE, 


IE Ex. . 


(1) (16) (4) (4) 0605 (4) (4) 2 
Chal. bo. fir. pech. 0. fir. pec. lip. 


; From 36 11 1 „ 


Sub. . 43 3 — 17 2 2 2 


5 i 


| Rem, | 


7. WINE-MEASURE. 


8 . „„ - Ex. = : 
| (xo) (2) (3 (63). (10) (63) (8) 

Tun, pip. bhd. gall. Hhd. gall. pts. 

"From 56 11-35. e 


C110: 9.7 


8, BEER and ALE MEASURE. 
£ e . 5 ä 


(10) (3) %% % 1(10)(3) (30) | 


Part I. 


Hud. kil. firk gal. Aut. bar. gal. 


From „ 57 1 21 
Sub. 35 2. 1 5 e 


— 


SCOTS L1Qvin MEASURE. 
© Ex. 1. | Ex. 2. 


_ (x0) (16) (4) (2) ye) (2) (2) (4) 
Hhad. gal. qrt. pt. Pt. cho. mu, gil. 
From 37 11 2 1 „ 


Sub. 28 12 21 3 


| Rem. 


9. CLOTH-MEASURE. 
Ex, 1. „ "I on Ex. 3 


ee bee (GW 


ds. gr.. u. Fl. ar. n. En. gr. 1 


"WE 38 1 2 7 3 8 3 2 


Sub. . 29 13 8 48 3 


ws ad 


— 


Rem. 


10. LONG 


Chap. III. 
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10. LONG MEASURE. 
: n 
(0 60650 100 006700 3) (12) 
Lea. mi, fur. po. "£0: Jt: 25 inch. 
From 93-14: ,, 39-91-10: 
Sub. 1 33% 3 . To 


| Rem. | e 
scors LonG MEASURE, 


| Ex. we „ n | 
Mi. fur. ch. fall. Ch. fal. el. inch. 
(10) (8)(10)(4). (. 0) (4) (6) (37) 
- Pow 3 7: „„ 8:8 WS - 
Sub. 23 5 7 * 0359 


Rem. 


LAND-MEASURE. a 
Ex. TN : | | Ex. 2. 5 5 . 
(10) (4) (40) (z )) (0) (4) (40) 1. 
Aer. roc. ſg. p. 1 Acr. roo. [q.þ. 
From 38 1 27 17 44 32 
Sub. 28 3 33 25 . 


d 


Rem. 


$COTS LAND- MEASURE. 
= Wb. > 
(0) @ (40) 6% (00) (3) (40)! 
AAcr. roo. fg. f. ig. el Aer. roc. ſq fe 
From 72 2 24 30 48 1 33 
Sub. 35 3_ ow 3t 8 0 * 2 Is 


— 


Rem. 


12. SUPERFICIAL MEASURE. 
os = nad „ 
(10) (9) (144) (10) (9) (144) 
Tas. ft. inch, Tas. ft. inch. 
From 723 3 128 654 5 96 
Sub. 478 5 132 96 7 118 


— 


Rem. „„ 5 
We 


SUBTRACTION. Far. 


= When the number of inches in the minor is greater than in the 
=. major, ſubtract, as in integers, from 144, and the difference add- 
ed to the inches in the major gives the remainder. 


13. SOLID MEASURE. 


Er ä Ex. 2. N 
i) Css) (io) (27) (1728) 
: . Tas. ft, inch. 
From 76 18 378 48 16 1000 
Sub. 2 21 3 i 0 - BY 


* 92 . 


5 Rem. 


The laſt direction takes place here, with this variation, that you 
ſubtract the number of inches in the minor from 17 728. 


. A G CL 


| 1 „ . 1 2. | 
 (16)(12)(30)(60 | (10) (30) (60) (60) 

| Circ. ſig. 4 „„ 
From 13 5 18 46 4 14- 44. $0” 


Sub, © 4 4. 28 52. — . 
Rem. 55 


In ſubtracting the degrees, minutes, and ſeconds, proceed with 
the right-hand column as in ſubtraction of integers, and in the left- 
hand column of degrees borrow z, and in that of minutes and le- 
- Fouls borrow 6, as directed i in Rule III. 5 


„ „ 
(10) (13) () 0) (0) (24) (60) (60) 

ear, mon. aul. da. Da. bo. min. ſec. 
Frem 24 , 1 V 43 -44- - 39-20. 
Sub. 13 10 3 3 32 18 43 37 


Rem. 


III. The Pro f m Sultraftion 


Merchants and men of buſineſs uſe no other proof beſides a re- 
viſal of the work, or running over it a ſecond time; but it is uſual 
in ſchools to put the earner upon proving the operation, by ſome 

of the three methods following g. Viz 


I 1. The” 


Chap. III. 


SUBTRACTION = 
1. The work may be proved by addition; for if you add the re- 


mainder to the minor, the ſum, by Axiom X. will be equal to the 


499 


major, as in'the two following examples, 


97. 


e 


Ex. 1. 


major 
2569 minor 
3278 


; 3 — 


rem. 


proof 


oy Ex. 2. 
„ 


4. ” 


48 12 6 5 


2+ 


41 36 8 


2. By ſubtraction; for if you ſubtract the remainder from the 


major, the differen 


follows. 


5847 


major 
2569 minor 
3278 


rem. 


2569 Proof 


ce, by Axiom X. will be equal to the minor, as 


5 


. 


— a 2 — 


3. By caſting out the 9's; for the major being equal to the ſum 
of the minor and remainder, if you caſt the 9's out of the ma- 
jor, and place the excels at the top of the croſs, and then caſt the 

9's out of the minor and remainder, as if they were items in addi- 


tion, and place the exceſs at the foot of the croſs, it is plain, the 
figure at the top and foot, if the work be right, will be the ſame. 


Only, in proving ſubtraction of money, Avoirdupois weight, &c. 


care mult be taken to begin with the higheſt denomination, redu- 


eing always the exceſs to the next inferior denomination, as taught 


in the proof of addition. See the following examples. 


X 


3 


How 
2. The ſu 


5847 major 
2569 minor 


"MN rem. 


L. 
73 


10 = 
4 2 6 N 
— 0 


' #0. 5 
15 


25 


3 4 


IV. Practical Queſtions. 


m of two numbers is 


is the greater? Anſ. 5969. 


1. America was diſcovered by Columbus in the year 1492: 
long is it ſince, this being the year 1776? Anſ. 284 years. 
8764 ; the leſſer is 795 : What 


3. Thi 


—— BIAS ' . , r — 
, * * : 1 rr N 6 9 5 q Io nnn b n a ane 5 F "0 " 
is tw N * FJ By © . 


0 4 a 
n 5 "4 W „ 
— 7 * N 50 TY N ** 
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3. The greater of two numbers is 48 323 their difference is 967+ 
What i is the leſſer? Anſ. 3865. 


4. A borrowed of B L. 347: 13: 4, and aftervearts paid kim . 
L. 4. 0 16 8. What is the balance due? Anſ. L. 128: 16 8. 
. What ſum added to L. 638. 1474 will make L. 1000? _. 


Arf L. 361: 5: 44. 


6. A grocer buys C. 17 21 er of 1 he ſells C. 13, 


24. 241b. : How much For on hand? Anſ. C. 32223. 


7. The difference of the weight of two ſilver bowls is 3 lb. 9 oz. 


18 dw. 20 gr.; the largeſt bowl mT 13 Ib. 50z. 13 dw. 17 gr.: 
What | is the ny of the leſſer ? 


„38. A vintner 


mains? Anſ. 4 tuns 3 hhds 57 gallons. 


9. A gentleman's eſtate conſiſted of 7648 acres 1 rood and 26 


Lu, poles ; but, to anſwer the demands of dunning creditors, was ob- 


liged to ſell off ſeveral large incloſures, conſiſting of 3278 acres 
2 roods 32 poles: What is he now r of ? ? Anſ. 4369 acres 


2 roods 34 poles. 


10. The planet Venus revulves round the ſun in 224 days 16 
- Hours 49 minutes 24 ſeconds; and Mercury in 87 days 23 hours 17 
minutes 53 ſeconds: What is the difference of their e 


times? Anſ. 136 days 17 hours 33 minutes 31 ſeconds. 


5 1 A merchant, on balancing his books, finds, that he 3 in 


ready money L. 348 : 13: 4%; goods to the value of L. 2635. 
16s. 8 d.; debts due to him L. 1784: 18: 6 2: at the ſame time 


be owes to A, L. 275: 14: 10; and to B, L. 384: 18:75 What 


is his neat Rock 1 ? or what will he be worth after all his debts are 
paid? Anſ. L. 4108: 15: 2. 


„ 12. The weight of two hhds tobacea when packed is C. 9: 2: 16 
each ; the weight of the two empty hhds is 26 2 1b. each: What 


5 js the neat weight of the tobacco? . C. 18: 3: Fa 


e n 4 r. W. 
MULTIPLICATION. 


3 N multiplication there are two numbers given, viz, one to be 


of the one by che other is called the product, and ſometimes the 
gures, the numbers ariſing from the multiplication of theſe ſeveral 


5 and their ſum 1s called the tota/ oor” X 
- Multiplication 


nſ. 9 lb. 7 oz, 14 dw. 21 gr. 
ad in his cellar 18 tuns two hhds 48 gallons cla- 
ret; but having ſold 13 tuns 2 hhds 54 Is how much re- 


5 multiplied, called the multiplicand; and another that multi- 
plies it, called the multiplier; theſe two go under the common 
name of actors; and the number ariſing from the multiplication 
Fact. or the redargle, If a multiplier conſiſts of two or more fi- 


455 Mr multiplicand, are called particular or Partial Pro- 8 
ct 
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Multiplication then is the taking or repeating of the multipl- = 
cand, as often as the multiplier contains unity, Or, 
Multiplication, from a multiplicand and a multiplier given, finds 
a third number, called the Product, which contains the multipli- 
rand as often as the multiplier contains unity. 
Hence multiplication fupplies the place of many additions; for 
if the multiplicand be repeated or ſet down as often as there are u- 
nits in the multiplier, the ſum of theſe, taken by addition, will be 


+5 


git by another; and the fact or number thence ariſing is called a 
Jingle product. This elementary ſtep may be learned from the fol- 
lowing table, commonly called Pythagoras's table of multiplication : 
which is conſulted thus; ſeek one of the digits or numbers on the 


1 you have their product. The learner, before he proceed further, : 
* dought to get the table by heart. 8 
© To Pythagoras's table are here added, on aceount of their uſe- | 

fulneks, the produtts of the numbers o, n 


„„ 0 
FP 
21416 8 10 12 14 1618 20 22 244 
3545 27 3% 3 
4 8 1216 20 2428 32 36 40 „ 
i ls 10|15|20[25[39|35 4 45 50 55 [60 
61218243036 42 48 54606672 
71402702835 42 49 5663 7 7784 
316.24 32 40 | 48 56 64 72 8088 96 
eee 
10203040 506070 80 90 10001100120 
11 22 33 44 55 66 77 8899 110[121[132 
12[24]36|48 [60/72 184 |96 108 |120]132/144] 
15 . Ga I. Multiplication 


equal 1 the Product by multiplication. EF hus, . 15 A 


The rt and loweſt ſtep i in multiplication i is, to multiply one di- 


head, and the other on the left ſide, and in the angle of meeting 


„% mb LTi Lie AT ton. . 


1. Multiplication of Integers. 
TV EE 


* Set the multiplier below the multiplicand, ſo as like places 
may ſtand under other, viz, units under units, tens under tens, 
Oc. but if either or both of the factors have ciphers on the right 


| hand, ſet their firſt ſignificant figures under other. 


The order preſcribed in this rule is not abſolutely neceſſary, but 
very convenient, as will appear in the examples, 


II. Beginning at the right hand, multiply each figure of the 


multiplier into the whole multiplicand, carrying as in addition, 


and placing the right hand figure of each particular product di- 
_ rectly under the multiplying figure, See Axioms II. III. IV. VI. 


HI. Add the particular products, and Weir ſum will be 1 to- 
| tal teamed Bee Axiom XII. 


EXAMPLE. 4. 


Having placed the multiplier 94 e ee. 
under the multiplicand, as di- N 7 multipher, 


rected in Rule I. I proceed to — | 
the operation, and ſay, 7 times 658 product. 


4 make 28; I ſet the 8 below. 
in the place of units, and carry the 2 tens to the next place, as di- 


rected in Rule II. ſaying, 7 times 9 make 63, and 2 that I carried, 
make 65; I ſet 5 below in the place of tens, and the 6, which be- 
longs to the next place, I ſet on its left hand, there being no ure 


ther place to which 1 it can be 6 carried 3 ſo the product i is 6 58. 


EXAMPLE. II. 


Here 1 fr multiply my right-hand fi- 742 l 
gure 8 into the whole multiplicand, as in oY multipher. 
the former example; then 1 proceed, and — | 
multiply likewiſe my 6 tens into the whole 59 18 particular | 
. multiplicand, ſaying, 6 times 2 make 12; 4452 F products. 

I ſet the 2 below under the multiplying — . 
figure, viz. in the place of tens, and carry 50456 Total product. 
my 1 to the next place, as directed in Rule 

II. The reaton why I ſet the 2 under the multiplying figure, or 
in the place of tens, is, becauſe the multiplying figure 6 by Axiom 


VI. is really 6 tens or 60, and 60 times 2 make 120; ſo that by 
carrying the 1 to the next place, and ſetting down 2c, the o would 
fall into the place of units, and throw the 2 into the place of tens; 
but as o can make no alteration in the addition of the partial pro- 
ducts, the ſetting of it down is ſafely and juſtly ommitted. 


From 


i 
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8 
32 
* 
. 
* 
T8 
Th 
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1 
3 
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From the repetition of the former example on the mar- 
gin it appears, that though any of the factors may be 


made the multiplier, the product being the ſame in both _ 
caſes, yet the operation becomes eaſier and ſhorter by 
making that factor multiplier which conſiſts of the fewelt 
fignificant figures. Here likewiſe obſerve, that in multi- 
 _ plying 7 hundreds into 8 units of the multiplicand, I ſet 

the right-hand figure of the product under the multiply- 
ing figure, viz. in the place of hundreds, becauſe the 

multiplying figure 7 is really yoo. © 


EXAMPLE It. 
When the multiplier has ciphers on the right 


| hand, as it would be evidently loſt labour to 


multiply by the ciphers, their only uſe being to 
throw figures on their left hand into higher pla- 


EXAMPLE VI. 


produce ſo many lines of ciphers and ſo 


1706 
ces, I ſet the firſt ſignificant figures of the factors 5971 
under other; and, after the operation is finiſhed, ———_ 
L annex the ciphers of the multiplier to the right  G61416co0 
- hand of the produe.. oo  E - COS 
When the multiplicand has ciphers on the 853000 
right hand, the caſe is in effect the ſame; „ 
wherefore I proceed in the operation as be- 5 
fore, and annex the ciphers to the product. 3 . 
When both multiplicand and multiplier „„ ide 
have ciphers on the right hand; as the 7200 
caſe is plainly a compound of the two for- OT 
mer, I annex to the product the ciphers of 1 1 
both factors. | "1. 4. REST 
e 6141600000 


When the multiplier has ciphers intermixed with ſignificant | 
figures, I omit the ciphers, becauſe ry Es 
the multiplying by them would only 9 55 29601847 


be lab rae 
e labour in vain; wherefore I multiply 72 Eo 
by the ſignificant figures only; but 1 7 6671688335 
take care to place the right-hand figure 9880 177 

of each particular product directly under 3 | . 
the multiplying figure, 8907343771535 


The 
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The Treaſon of | 


Netting the right- 20601849 multiplicand. 

hand figure of — ; 

each particular © > £ 5 er 
product directly 900 C partial multipliers, 
under the multi- 3000 %,ꝓ ! . 
plying figure, will er ai COT 

ſtill further ap- 148009235 prod. by 5. 
pear by reſolving 26641662300 prod. by goo. 
the multiplier in- 8880554100000 | prod. by 300009. 


to its conſtituent 


890734377 1535 | 


total product. 4 


„ . ” 
„ * 
— 
: 


parts, as in the ; 
margin, 


MORE EXAMPLES. 


87694 x 358 = 31394452 

59387 x 796 N 47272052 
78464 * 4207 == 330098048 
978 x 7800 = 7628400 

| 65 3000 * 89 S 359897000 
58470 X 990700 = 52663929000 | 


: — and 2 ple ways of working multiplication of i integers. 


I. To multiply any number by 10, by 100, by 1000, Cc. te 
| the given number annex one, two, three ciphers, &c. Thus, 


23 X 10 230; and 384 x 100== 383400 ; and 745 x 1000 =7 45000, 


e multiply any number by 9, by 99, by 99g, Oc. multi- 
ply the given number firſt by 10, by 100, by 1000, Oc. that is, 


annex one, two, three, Oc. ciphers to it; from this ſubtract the 
given number, and the remainder i is the progue 3 as in the fol- 
lowing examples, OY 


1 Ex. 2; " i Fx 3. 
Mult. 47 7 by Mult. 627 by gg Mult. 999 by 999 
| 5 470 Te 62700 999000. 
„ Sub. _ Sub, 999 
Prod. 43 Prod. 62075 | Prod. 998001 


From Ex. 2. we may learn, in general, that to multiply any 


number conſiſting entirely of v's by itlel', is to ſet 1 in the * 


of units, then as many ciphers, ſave one, as there are 9's in the 


given number; then 8, and on the left hand of 8 as many 9's as 


there are ciphers on its right. 
This method of compendizing may be further extended, thus, 


If the multiplier be all 9's, except the right-hand figure, or ex- 


cept the two or the three figures next the right hand, annex as 


many 
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many ciphers to the multiplicand as there are figures in the multi- 


plier; from which ſubtract the product of the multiplicand into 
the complement of the right-hand figure to 10, viz, what it wants 
of 10; or into the complement of the two figures next the right 


hand to 100; or into the complement of the three figures next the 


right hand to 1000, G . 


7846 „99% ᷑ c *— 54786 „9988 


7846000 


* 547860000 
31384 = 7846 * 4 


657432 54786 * 12 


— —— 


7814616 Fron. ($472025668 prod. 


Again, if the multiplier be all g's except the left-hand figure, 


add unity to the ſaid left-hand figure, and multiply the ſum into 
the multiplicand; to the product annex a cipher for each of the 
other figures in the multiplier ; from which ſubtract the multipli- 
cand; and the remainder will be the product ſought, = _ 


Ex. i. l r : 
2846 x 799 4327 x 1999 
ne on 


2273954 prod. 8649673 prod. 
3. To multiply any number by 5; firſt multiply it by 10, that 


is, annex a Cipher to it, and then halve it: and to multiply any 
number by 15 uſe the ſame method; and add both numbers toge- 
ther, as in the following examples, 5 


— — 


— — 


Multiply 7439 by 5 | Multiply 9856 by 15 
Freds „ — 
3 : Product 147840 
4. To multiply any number by 11, 12, 13, 14, 15, 16, &c. multi- 
ply by the unit's figure, and add the back- figure of the multiplicand 


to the product; and to mutiply by 21, 22, 23, 24, 25, 26, 27, 
Oc. add the double of the back. figure; and to multiply by 31, 
32, 33, 34, Oc. add the triple of it; and to multiply by 112. 


* 
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113, 114, &c. add the two back figures; and to multiply by 101, 
| 102, 103, 104, Cc. add the next back-figure ſave one: as in the 


following examples. 


Mult. 876 byi1 Or thus: 876 Or thus: 876 694 
% ²˙ð] 
95636 | 9636 | 9636 9716 
EE / ĩ i. 
2 355 
| 11745 8194 
%% Or thus: 9234 - ee 745 
112 1 7234 „„; Ii ©» 
810208 1 8 7234 | 31297 _ 76735 


81028 


In multiplying by 12, as in Ex. 8. it is more uſual, and Ex. 8. 


equally eaſy, to proceed by ſaying, twelve times 8 make 48 
96, and, ſetting down the 6, I ſay, twelve times 4 is 48, 12 

and ꝙ carried is 57; which I ſet down, and the product is —, 
576. - PS | | e | 


222, 333, 777, Cc. multiply by the unit's figure, and out of that 


product make up the total product, thus. Begin at the right 


hand, and firſt take one figure, then the ſum of two, then the ſum 


of three, Oc. repeating the operation ſtill from the right hand, as : 
often as there are figures in the multiplier; then, neglecting the 


right-hand figure, or figure in the firſt place, take the ſum of as 
many figures toward the left hand as the multiplier has places ; 


and if there be not ſo many, take the ſum of all the figures there 


are; then, neglecting the figures in the firſt and ſecond place, be- 


gin at the figure in the third place, proceed as before; and thus 


Bo on till the laſt or left-hand figure is taken in alone; as in the 
following examples. ES. 1 TS N 


Ex. I, 225 | Ex. 2. | Ex. 3. 
7045 4983 £5 
1 666 „ 
22935 prod. by 3. 29898 prod. by 6. 152 prod. by 4. 
252235 total, 3318678 total, 168872 total. 


x4 
8 1 
5 


7 
. 


5. If the multiplier conſiſt of the ſame figure repeated, as 111. 


4 2 14 1 
1 g . 3 4 
* „„ 7 9 
2 r 13 Wy > 7 
s EY > — EY: r 


14 $85 
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FF 
6. The operation may frequently be rendered ſhorter or eaſier, 


either by addition, ſubtraction, or a more ſimple multiplication ; | 
and the caſes of this kind are ſo numerous and various, that they 


admit of no limitation, Conſult the . examples and di- 


rections. | . 
| EX. Is K. 2. Ex. 3. 
„„ 1 
3 ">: 84 
3066 <2244-= 2984 
209 =, TG 000 - 
38106 | 20944 62664 
Ex, 4. | 8 Ex. . Ex. 6 
fo „ 789 
mow. Ou 
1648 4795 | 6312 
8 9390 25248 
4944 e e e 
” 100695 _ 258792 
529008 a 1 7 


1 wank the above examples as follows, | | 

Ex. 1. I multiply by 7, and add that product to the multipli« 
cand, inſtead of multiplying by 8. _ 

Ex. 2. I multiply by 6, and out of that product [ ſubtract the 
multiplicand, inſtead of multiplying by 5. 

Ex. 3. I multiply by 4, and double that product for 8. . 

Ex. 4. I multiply by 2; then I double, or multiply that product 


by 2, for 4; and then add theſe two products (the right-hand 
figure of the one to the right-hand figure of the other, Cc.) for 6, 


Ex. 5. I multiply by 7, and double this product tor 14. 
Ex. 6, I muliply by 8; and, becaule 8 times 4 make 32, 1 mul- 


tiply that product by 4, for 32, 


Several other contractions might be added, but they | are rather 
curious chan very uſeful. . 


Select e of nultiphing Integers. 


ks A of multiplying by the multiplier, you may W 
by its component parts, or by the component parts of the neareſt 
compoſite number; and to or from the laſt product add or ſubtract 
the product of the multiplicand i into the difference betwixt the mul- 
tiplier and the neareſt compoſite number. 


Thus, inſtead of multiplying by 72, you may multiply by 9, and 
H 


that 
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that product by 3; and inſtead of multiplying by 56, you may 


Mult. 43 


multiply by 8 and 7, or by 7, 4, 2; for the choice of the compo- 


nent parts is arbitrary; and inſtead of mutiplying by 37, you may 
multiply by 4 and 9, adding the multiplicand to the laſt product, 
for the unit wanting in the product of the component parts ; and 


inſtead of multiplying by 34, you may multiply by 5 and 7, ſub- 


tracting the multiplicand from the laſt product, for the unit of ex- 
ceſs in the product of the component parts; and inſtead of multi- 
plying by 68 in Ex. 5. you take the component parts of 64, being 
the neareſt compoſite number, which is 8, and 8 or 4, 2and8; to 
the laſt product, adding the product of the multiplicand into 4, be- 
ing the difference betwixt the multiplier and the neareſt compoſite 
%%% // ⁵⁵ .. ĩĩ ĩĩ ( a 


Fere obſerve, that when three or more numbers, as in Ex. 6. 


are given to be multiplied into one another, the operation is called 
continual multiplication. And it is of no importance which of the 


component parts you make the firſt multiplier; for the laſt product 


will be the ſame, in whatever order the multipliers are taken : but 
it is convenient that the component parts be all digits, or at leaſt 
but ſmall numbers, not above 10, II, or 12. See the following 


i Orthus: Ex. 2. Or thus: 


2 | 3 
3924 3438 2898. 2457 
hg 8 5 _ 
31392 31392 19666 9928 


Te Ho 19656 
OS og | . 4% | 
Mult, 642 by 337 Mult. 275 by 34 
2568 We: -. 


3112 35 
Add 642 Sb, 275 


23754 prod, 92350 prod. 


Ex. 5. 


" , * 00 —— —_ ER 
ei ied fag ht a OR 7 x , * 9 * TT on mag N r 22 
hot Pr: 3 1 OL TIF 4 2 rann en L 8 — 
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„ : Ex, , TITTY 
Mult, 348 57 68. Mult, 324 by 252. 
1392 | 2916 

1 20412 


$9972 - 981648 prod; 


This method may be extended to pretty high numbers. For, 


10 

50 

100 
500 
1600 
1500 
| 10000 
100000 


OO S OO > Ov 
888888 


And the component parts of the m ede l may ea- 


. ſily be diſcovered,  Fhe conveniency and: proper uſe of this me- 
khod of multiplying will appear in Section 2. following. 


2. Inſtead of beginning with the right-hand figure of the mul- 


tiplier, you may begin with the left; only take care to place the 


right-hand figure of every particular product directly under the 


multipiying figure, as in the following examples, | 


Ex; „ . e | 
Mult, 4563 Mult, 6374 
. r e 

66 | 44618 
13704 ; 25496 
18272 | . $0992 


prod. 169912 prod. 47218592 


325 Multiplication may be performed without any burden to the | 
memory, by ſetting down every inge product, as in the following 


examples. 


H 2 Here 
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3 | | . WH To 
Here I ſay, 8 times 2 is 16, which I ſet Mult. 8742 


down; then 8 times 4 is 32, which I like- DY. 
wiſe ſet down, viz. 3 before 1 and 2 under it; 65316 
then 8 times 7 is 56, I ſet 5 before 3 and 6 un- 462 


der it; laſtly, 8 times 8 is 64, which I ſet down _ _ — 
in the ſame manner: Theſe added as they ſtand, Prod. 69936 
give the product. | 8 5 5 


Here obſerve, that when any ſingle product _ — 2 
is under 10, to prevent miſtakes by miſplacing, by 3 
you mult ſet a cipher in the place which a ſe- „ 
cond product figure would have poſſeſſedt. | 3 248 
1 1016 
648 


Prod. 97448 


The diſadvantage attending this method of multiplying is, that 
the addition is tedious. . 


4. Multiplication may be performed by addition in this manner: 


Set the digits 1, 2, 3, 4, Oc. under one another, and oppoſite to 
I place your multiplicand ; double it for 2; and to this ſum add the 
multiplicand for 3; and again to this ſum add the multiplicand 


for 4: and thus go on till you have a table of the products of the _ 
multiplicand by all the digits, or at leaſt as many of them as your 


multiplier requires; then transſer your particular products out of 
this table, and their ſum will be the total product. This method 
is convenient in large operations. See the following example. 


A N 


| Mult. 378 5946 
1 37850460 „ 
. CC 
1674158 5 26501622 
415143784 15143784 
518929730 Fo. 7028705 
62271567600 mo: 34073514 
7 26501622 189297 30 N 
8 30287568 | 22715676 
9 34973514, — 


Prod, 2498145110262 


| 5. The Noble and ingenious Lord Napier, Baron of Merchiſton 
in Scotland, invented a method of performing multiplication by 


rods; the ſeparate form of which, with the figures inſcribed upon 
them, are as in the plate, fig. 1. 8 


ciphers 


The rods, excluding the index on the left hand, and the rod of 


"IO 
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figures. 


e 6 


ciphers on the right, are juſt the ſeveral columns of the multipli- 


cation table ſeparated or cut aſunder from head to foot; each of 
the little ſquares in the table being divided on the rods by diago- 
nal lines into two triangles. The right-hand figure of every fingle 
product in the table is placed on the rods in the lower triangle, and 
the other in the upper: and {ach products as conſiſt but of one 
digit are always {ſet in the lower triangle, and the upper one left 

The rods are diſtinguiſhed from one another by their top-fignres, 
1, 2, 3, 4, 5, Oc. making in all ten different rods, beſiies the in- 


dex: but as the ſame figure may occur ſeveral times in a multi- 


plicand, it is neceſſary to have three or four rods of each kind, or 
to have the four ſides of each rod inſcribed with a different ſet of 

The rods are fitted for operation thus. To the right fide of the 
index apply a rod on whote top is the left-hand figure of rhe mul- 
tiplicand; next to this ſet the rod on whole top is the following fi- 
gure of the multiplicand ; and fo on to the right-hand figure : 


then right againſt any figure on the index, you have the product | 


ariſing irom the multiplication of that figure into the multipli- 
cand ; but to be taken out by the help of au eaſy addition, as fol- 


lows. 


The figure in the lower triangle on the right-hand rod is the 
right-hand figure of the product; the figure in the upper triangle 
on this rod, added to the figure in the lower triangle on the next 
rod, gives the ſecond figure of the product. Again, the figure in 
the upper triangle on the ſecond rod, added to the figure in the 
lower triangle on the rod following, gives the third figure of the 
product, GQ&c.; and the figure in the upper triangle on the rod next 
tae index, is the laſt figure of the product. In this manner are 
the particular products taken from the rods, the ſum whereof is the 


total product. See the plate, fig. 2. in which the rods are fitted 


or ſet together for the number 9587. 


Mult, 9587 
by 347 


Againſt 7 on the index I find 6) 10 
Againſt 4 I fing 38348 
Againſt 31 find 2328761 


Total product 3326689 


6. If you make a table of the multiplicand for the Aigits 1, 2. 3 
5, the particular products may be made out from this ſmall table, 
almoſt with the ſame eaſe as from the rods, thus. — 

Suppoſe for a multiplicand 7894. 


TAs 
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TABLE. 

Txt 7894 When the ure of the Wnlüp hes is 2, 3, or 5, you 
42115788 have the product by inſpecting the table; when the 
323682 multiplying figure is 4, double the number againſt 2, 
| 39470 or add the numbers againſt 3 and 1; when it is 6, 
— — double the number againll 3, or add the numbers "$4 


| gainſt 5 and 1; when it is 7, add the numbers againſt 
5 and 2 2; when it is 8, add the numbers againit 5 and 3; when it 
is 9, triple the numbers 8 3, or 200 the numbers . 52 
3. and . | BY” 


II. Multiplication of the parts / Integers. 


Here there are three caſes. . 

1. If your multiplier is a angle digit, ſet it under the units fi- 
gure of the loweſt denomination, multiply it into all the parts of 
the multiplicand, beginning at the lowett, and carrying always as 
in addition, or according to the value of the next ſu 0 pri 


3 "EX „ 


What! is the price of 7 obs of cloth, at L. 64 8: 4 per 
_ | __ 
p Here I ſay, , times 2 is 14, which is 3 pence and TY 
2 farthings over; I ſet down the 2 farthings, and 64 8 10 
carry 3 to the place of pence, ſaying, 7 times 10 is 2 os 
50, aud 2 that I carried makes 73, which is 6 hilELELL= 
lings and 1 penny; I ſet down the one penny, and 450 2 14 
carry 6 to the place of ſhillings, ſaying, 7 times 8 is . 
5, and 6 that I carried is 62, which makes 3 pounds and 2 ſhil- 
lings; I ſet down the two ſbillings, and . 3 to the Place of 
pounds, which are integers. | 
2. If your multiplier confiſts of two or more Egures, multiply 
continually by its component parts, or by the component parts of 
the compoſite number that comes neareſt to it; and then multiply 
the given multiplicand by the difference cf the multipher, and the 
nearet compoſitę number: the ſum Cc or Allkerence of theſe two pro- 
duds | is the anſwer. | 


EXAMPLE I. 
What; is the price of 56 C. tobacco, at L. 2: 14: 94 per C. 8 


; 1 | Hlere the component parts are 8 and 7; j for 8 Xx 7 * = 56: there- 
Fe fore, : 
Multiply firſt by 8, and that product by 7 1300 


or, which will give the ſame anſwer, multiply Gel 2 14 92 
by 7, and then that product by 8. 


21 18 6 


5 
153 9 
E Xe 
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L. 38:4 per yard? L 


end that product again by 3: but as the compo : 
nent parts are various, and may be choſen at N 
| Fandel I would have had the ſame anſwer, had © 


EXAMPLE I: 
What is the price of 126 yards of Velvet, at 


Here I multiply firſt by 6, that product by: 75 


92 
©O = 
G N 


N by ꝰ x 7 X 23 or by 7 X 3 Xx 3 X 2, — 7 bed 
143 10 


EXAMPLE Ut; 


What i is the price of 67 tuns of iron at L. 18: ; 16: 84 per _— 
en? -- as | 
Here the neareſt compoſite number is 5 PO” © 


64, whoſe component parts are 8x8; by 18 16 8% 
which I multiply continually, as in the 8 _ 
margin: then I multiply the given multi- HH 


plicand by 3, the difference betwixt 64 and 130 13 : | 

67; and becauſe the compoſite number is - 
Jeſs than the multiplier, I add theſe two 1205 =. 1 add 
; produdts for the anſwer, | | „ 


2 
1261 19 5% 
EXAMPLE 1V, 
What i is the weight of 77 cheſts of goods, each cheſt weighing 5 


8 2: 3: 14 Avoirdupois. 


Here the neareſt compoſite number is C. 2. 16, 


81; and accordingly I multiply by its com- 2 3 14 
ponent parts 9 xg: then I multiply the 15 tj 
given multiplicand by 4, the difference be- ———- 
_ twixt 77 and 81; and becauſe the compo- 25 3 14 


ſite number is greater than the multiplier, 


1 ſubtra& the one product rom the other — 
lor the pau 8 80 232 3 14] ub. 
221 1 14 


E * MPL E V. 
What is the + price of 274 yards of linen, at 38. 4 d. per yard? 


"F” — | "Slows 


% ** ey” rn 
— - 
. E 


8 — . —_* * 
i W E 2 PRE. 
* 9 1 

* Y by 1 


. n 
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Here I multiply continually by - E. 16 4. 
the component parts. 10 x 10x * price of 1 yard. 
2, which gives the price of 200 - 10 


yards: and then, tor the price of 
the reſt, I work as follows, vzs, 
for the 70 yards, I multiply the ——— 
price of 10 yards by 7; and for 10 13 4 price of 100 . 
the 4 yards, I multiply the AAA 

of 1 yard by 4; and theſe three 332 6 8 price of 200 yards, - 
0 products added in the anſwer. + * : ck of 200 yards 

„ 13 4 price of 4 yards. 


1 13 4 price of 10 yards. 
RENE 


—_— 


41 411 4 price of 274 yards. 


- From the above example may be deduced a general and afy 
rule for working all queſtions of this kind; and is of excellent ule 
when the multiplicr happens to be a high number; . 
Multiply continually ſo many times by iO as there are figures in 
the multiplier, ſave one; then multiply the given price by the _ 
right-hand figure of the multiplier ; and again, the firſt produce of 
be. by the following figure of the multipher; and fo on, till vou 
have multiplied by all the figures in the : multiplier, The lum of 


eſe Ong | is the anſwer. 3 


| EXAMPLE VI. ti 
What is the price of S064 yards of cloth, at 19 8. 62 d. per 


. 4. 4. Price 92 1 | 1. 4. d. Price of We 
7-20 67 1 yard; 1 1 3 18 4 Fards. * 
10 5 | 

9 15 FI : 10 yards, x 0 = | 5 
914 2 100 yards, x 6 = 386 5 boo yards. 1 
. | „„ oh . 
977 1 'T- 1000 o yards, x 8 = 7816 13 4 8000 yards. E 
Price of 8604 yards, | 8406 16 6 Y | 


MORE EXAMPLES. 


L 1. What is the price of 8 yards of cloth, at 13s. 4 d. Anſ. 
2 628. „„ 
- What comes 12 reams of paper to, at 8 s. 62 d.? nf. L. 5, 
2 Ra 64. 
3. What colt 96 barrels at L. 1: 14 272 2 Asnſ. L. 166, 2 


WW bk | 


* 


EF 
ag 3 
— 
© 


* 
Is 
* 
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. 4. What comes 123 gallons to, at t7 8. 92 d. ? Anſ. L. 47, 10 8. 
84 d. | 
5. A ee whoſe yearly i income 1s 4 250, ſpends daily 

9s. 62 d.: How much does he ſpend i in a year, or 365 days * ? and 

how much does he ſave 8 Anſ. He ſpends L.174:2: 84 1. 

and faves L. 75 1 17: 31. 

; 6. eee to, at 185, 7% d. a Au. L. 9078, 168. 84. 


4. If your multiplier conſiſts of integers and parts, the opera- 2 
tion is performed by a croſs multiplication of the ſeveral parts of 
the multiplier into all the parts of the multiplicand. 
The contents of maſon and joiners work are frequently caſt up 
by this kind of multiplication ; for underſtanding of which obſerve, 
that 
-c. "Tas ſuperficial content of any rectangle i is found by multiplying | 
| the length into the breadth; and the content of a right-angled 
triangle is found by multiplying the baſe into half the e : 
or height. 
The dimenſions are uſually alben in lineal feet, inches, and 15 
. ines, and che N is performed by the following 


. e 

1. Any lineal 8 multiplied into the ſame lineal wk 

produces ſquares of that name. Thus, lineal feet multiplied into 

lineal feet produce ſquare feet; lineal inches into lineal inches pro- 
duce ſquare inches, Oe. IS 

IT. Lineal feet into lineal mike produce enen, 1 foot long 

and 1 inch broad, which divided by 12 quote ſquare feet; and the 


remainder multiplied by 12, produces ſquare inches. 


III. Lineal feet into lineal lines produce rectangles, 1 FA long 
and 1 line broad, which divided by 144 quote ſquare feet; and the 
remainders are rectangles equal to ſquare inches. £ 
IV. Lineal inches into lineal lines produce ſmall reflungles_"; 1 
inch long and 1 line broad, which divided by 12 quote are Tp 
inches; and the remainder, ee by 12, - produces {ſquare 


ines, 
EXAMPLE. . 


In an area, pavement, or piece of plaiſter-work, in length 24 - 


_ 7 inches, and in ders 18 feet 5 inches, how mar ſquare 
eet 7. 


IF. 55 f 18 9 2 126 iq | 
244 7 | 2455 58 120- 
118} 5 _— 
e Bd 12) 246020 by Rule II. 
1432] 35 8 24 
20 7% — 
e ee, 12 * 6272) 
452107 | = ; | 
I Here 
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3 Here I multiply 18 lineal feet into "4 lineal feet, and the product 
is 432 ſquare feet; then I multiply 5 lineal inches into 7 linea! 


inches, and the product is 35 ſquare inches, by Rule I.; then I 
multiply 18 lineal feet into ) lineal inches, and the product is 126 


and again I multiply 24 lineal feet into 5 lineal inches, and the 
product is 120; which added to the former product gives 246 re&- 


angles, each being 1 foot in length, and 1 inch in breadth; theſe 
. divided by 12 quote 20 ſquare feet; and the remainder 6 multiplied 
by 12 produces 72 ſquare inches, according to Rule II.; theſe I add | 
to the former ſquare feet and inches, and find the anſwer or total 5 
product to be 452 ſquare feet, and 107 ſquare inches 


In an area or floor, in length 38 feet 9 inches 6 lines, and in 
breadth 23 feet 8 inches 6 lines, how many ſquare feet? 


: Jin. li. 8 23 X 9 = 207 g ? | 
1 38] 9j 6 3 x32= 204 = 
| 23] 8] 6 VVV 
E jel Oy wn Þ 
5 3 6 ; '? | 2 5 | By Rule II. 5 
— 910 98 18 12 1284 J | 
7 38 * 6 = 228 5 | $x6=48 '4 
23x68 18 |} „% 
144) 36602 5 By Rule HI. 12) 1028 \ By Rule IV. 
VV | 96 . 
18 112 „ 6 „ 


Becauſe the um of the inches exceeds 144, I carry 1 from them 
to the column of feet, and ſet down the overplus, viz. 9 98. 
The operation may be rendered eaſier and ſhorter by previouſly 
reducing the factors to two denominations, viz. inches and lines. 
Thus the former example may be propoſed and wrought as fol- 
lows, | „ 8 | Cs 1 
In an area or floor, in length 465 inches 6 lines, and in breadtk 
284 inches 6 lines, how many ſquare inches and feet? 


Inch. lin. 465 x 6 = 2790 1 

| 465 66 ene, 
284 6 , dr ale IV. 
— HANK £3, 12) 44940374 in. 1 

132060 36 IT bt; o 

F494 23 3] 12x 6=72 6.) 
132434108 8 
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The aer here is 132434 ſquare inches and 108 ſquare lines 3" 
and if the inches be divided by 144, you wilt have 919 ſquare feet, 9 


and a remainder of 98 ſquare inches, as before. 


Or the factors may be reduced to the loweſt denomination, ME 
lines, and then the product will be ſquare lines, which, divided by 


144. will quote ſquare inches, and the remainder will be ſquare 


lines; and the ſquare inches divided by 144, will quote ſquare 
1 and the remainder will be ſquare inches. Again, the ſquare 

feet divided by 9 will quote ſquare yards, and the remainder will 
be ſquare feet; and the ſquare yards divided by 36, will quote 


ſquare roods, and the remainder will be ſquare yards. 
If this croſs multiplication be extended to the menſuration of ſo- 
Hids, the content of which | is found by multiplying the ſuperficial 


content of the baſe into the height, depth, length, or VO, : 


the operation muſt be . by.« the OT 


Ca Any ſuperficial PRA mloptied; into the fame lineal mea · 5 


fire produces a ſolid of the fame name. Thus ſuperficial feet 


multiplied into lineal feet produce ſolid feet; ſuperficial inches 


multiplied into lineal inches produce ſolid inches, Se. 
VI. Superficial ſeet into lineal inches produce parallelopipeds, 


: whoſe baſe is 1 ſquare foot, and their height 1 inch; which divi- 
fed by 12, quote ſolid feet; and the remainder multiplied by 144. | 


produces ſolid inches, 


VII. Superficial feet into | Bacal lines produce parallelopi - 


peds, whoſe baſe is 1 ſquare ſoot, and their height 1 line; which 
divided by 144, quote ſolid feet ; and the remainder multiplied by 
12 produces ſolid inches. 


VIII. Superlicial inches into lineal lines produce parallelopipeds, 
whoſe baſe is 1 ſquare inch, and their height 1 line; which divi- 
ded by 12 quote ſolid inches; and the remainder multiplied by 144. 5 


produces ſolid lines. 


IX. Lineal feet into ſuperficial inches produce parallelopideds, | 
whoſe bale is 1 ſquare inch, and their height 1 foot; which divi- 
_ ded by 144, quote ſolid leet ; and the remainder multiplied by 12, 


produces ſolid inches. 


X. Lineal feet into ſuperficial lines W bee 


Whoſe baſe is 1 ſquare line, and their height 1 foot; which divi- 


ded by 12, quote ſolid inches; and the remainder multiplied by 


144, produces ſolid lines. 
XI. Lineal inches into ſuperficial lines produce parallelopipeds, 


whoſe bafe is 1 ſquare line, and their height 1 inch; which divi- 


ded by 144, quote ſolid inches; and the remainder multiplied by 
12, produces ſolid lines. 


. — 


. 1 
K. 
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EXAMPLE II. 


In a piece of timber, whole length is 18 feet 6 inches, breadth 
2 feet 4 inches, and thickneſs 2 feet 3 inches, how many ſolid feet? 


118 6 2* 6212 
142 4018 „42 72 


By Rule II. 


56 24 12)840 F. — 

4 -t- „% Vt ĩͤ 

%%%ö;Ü—¹ᷣð• e % ß. 
143} 24 ſuperficial | Fd = 
2 3 lineal * | SE 


„„ 2 * 24 = 48 „ 5 r ern 
5 e „ 12x 48 576 in. e 


111 — | 
i 


97 216 ſolid 


Here I firſt multiply 18 feet 6 inches into 2 feet 4 inches, as for- 
merly, and the product is 43 feet 24 inches ſuperficial z which I 
next multiply into 2 feet 3 inches lineal, thus, 33 ſuperficial feet 
into 2 lineal feet produce 86 ſolid feet, and 24 ſuperficial inches in- 
to 3 lineal inches produce 72 ſolid inches, by Rule V.; then 43 
ſuperficial feet into 3 lineal inches produce 129 parallelopipeds, 
whoſe baſe is 1 ſquare foot, and their height 1 inch; which divi- 
ded by 12, quotes 10 ſolid feet; and the remainder 9 multiplied 
into 144, produces 1290 ſolid inches, by Rule VI. Again, 2 li- 
neal feet into 24 ſuperficial inches produce 48; which, being leſs 
than 144, I eſteem a remainder, and multiplying it into 12, I have 

a product of 576 ſolid inches, by Rple IX. 

 Becaule the ſum of the inches exceeds 1728, I carry 1 from them 
to the feet, and the overplus 216 I ſet down” - fn, 


EXAMPLE IV. 


7 How many ſolid feet in a poliſhed ſtone that is 8 feet 9 inches 3 
lines long, 7 ſeet 3 inches broad, and 3 feet 5 lines thick. i 


F. 
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F. in. Ll qx9=63 1 
8 9] 5 e i . 

1 \ By Rule Il. 

| ei ee 12)87(7 F. 5 

„„ 12 * 3 36 in.] : 

r $=35 in. by Rule IT. 

43S: 4.3 Ky = 15 | 
136 1 8 in. | dor Rule IV. 

1J 63] 99 36 ſup. 1 „„ 
1 | $lin, | . 
6 Seis, and 144)315(2 F. } oy Rule VII. - 

189 1800 „ 1 K % 3% in, © 85 
ee | 3x99 =297, and 144)297(2 F * (By Rule i". I 
2,108] | 12x9=108 in. 

4:9 3x36= 108, and 12)108(g in. By Rule K 
- 41/432] 5 * 99 = 495, and 12)495(41 in. rt Rule vin. . 
e 5 e lines. 
| 193 482 612\ſolid 


The operation may bs facilitated by previeuly reducing the 
three factors to two denominations, viz. inches and lines, as was 
l done 1 in Example II. on ſuperficial meaſure, 
Dr the three factors may be reduced to the loweſt e i 
viz, lines, which being multiplied continually, will produce ſolid _ 
lines; which divided by 1728 will quote ſolid inches, the remain- 
der being ſolid lines; and the ſolid inches divided by 1728 will 
quote ſolid feet, the remainder being ſolid inches: and the ſolid 
feet divided by 27 will quote ſolid yards, the remainder being ſo- 
lid feet; and the ſolid yards divided by 216 will quote ſolid roods, 


the remainder being ſolid yards. 


I ſhall only further obſerve, that as the wales for working que- 
ſtions by croſs multiplication are numerous, and the operation te- 
dious, it is eaſier to convert the parts into a decimal fraction of 
their integer, and then work as taught in multiplication of decimals. 


| III. The proof of Multiplication. 


- Multiplication may be proved ſeveral ways, viz. by multiplica- 


tion, by diviſion, and by caſting out the g's 


I. By multiplication : Change the places of the factors, and 


Make that the multiplier which before was the multiplicand ; and 
if the work be right, you will have the ſame produ@ as before ; : 


but this method it tedious, 


2. By diviſion : When the work is right. the product divided by 


the multiplier quotes the multiplicand; or, divided by the multi- 


plicand, quotes the multiplier, But this ſuppoſes the learner ac- 
ted with diviſion. 


"bg, The 
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- The moſt uſual method therefore of proving multiplication i is 
_ by calting out the 9's; which is done thus: Caſt the 9's out of 
the muitiplicand and multiplier, and place the exceſſes on the right 
and left ſides of a croſs; multiply theſe two figures into one ano- 
| ther, caſting the 9's out of their product, if need be, and place the 
exceis at the top of the croſs; then caſting the g's alſo out of the 


product of your multiplication, place irs exceſs at the bottom; and 
if the work be right, the * at top 95 bottom will agree, or 


be the ſame, e 
EL, EXAMPLE I. 


Here 1 caſt the 9's out of the multiplicand, 754 

5 and place the exceſs 7 on the right ſide of the 8 
croſs; then I caſt the 9's out of the multiplier, — _ 

and place the exceſs 2 on the left ſide of the 6032 

_ croſs; next I multiply theſe exceſſes 2 and 7 2262 


into one another, caſt the 9's out of their pro —— 5 
duct, and place the excels 5 at the top of the 28652 : 
_ croſs; laſtly, I caſt the 9's out of the product, 


and place the exceſs 5 at the foot of the croſs: which 3 the | 


fame with the figure at the top. 1 conglude the work to be right. 


EXAMPLE WW 


Here i in cafting the 9's out of the IL. 7. d. 7 
multiplicand, and out of the pro- 43 8 42 | X. 
duct, I begin with the pounds, and _ Y | _ 8 
reduce the exceſs to ſhillings, and 5 


in like manner the exceſs of the 30 0 10 _ 
millings is reduced to pence, and 


that of the pence to farthings. The multiplier being an abſtract 


number, needs no reduction; but if a multiplier be a mixt num- 
ber, or conſiſt of integers and parts, as feet and inches, Oc. the ex- 


ceſs of the h gher eh muſt always be Feduepe to the lower. = 


W. Practical Dueſitons, 


| The continual aal e of the nine digits will give the 
he of changes that may be rung on nine bells: How many 


changes are there? Anſ. 362880, 
2. What is the ſum, and what the diference of fix dozen 3 
and half a dozen dozen? Anſ. Sum 936. Diff. 792. 


3. What number taken from the ſquare of 86 will leave * times 


54? Anf. 6818. | 
J. The leſſer of two numbers is 284, their Ane is 132; bar 
»s the ſquare of their product, and what the cube of their ſum ? 


36 Square of their heck is 13958004736; cube of their ſum, 


343900000, 
b. Each 


wo 
. 


Le 
4 
* 
4 
vo 
+2 
* 2 
4 % 
4 
* 
4 4 
75 
47 
8 
. 
Wh 
— 
2 
0 
* * 
1 
9 
7 
4-5 
2 
_ 
2 
* 
q * 
is 
” 
by 
4 3 
= 
.v 5 
deg, 
— 
* 
* 
% 
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5. Each of nine 1 5 contains L. 8 1: us 43 how much mo- 
ney in all? Anf. L.7 | _ 
6. What is the hes of 1000 hhds tobacco, at L. 12 3: 6 per 
hd? An ſ. L. 12175. 
7. The wainſcotting of a rectangular room meaſures 1 56 feet 4 
inches about, and is 14 feet 3 inches high; the door is 7 feet by 3 


feet 8 inches; eight window- ſhutters are 7 feet 2 inches by 4 feet 
6 inches; the door and window-ſhutters, being wrought on both | 


' fides, are reckoned as work and half; the chimney, 3 feet 9 inches 


by 3 ſeet 3 inches, not being incloſed, is to be deducted: Ho] 


many yards of wainſcotting 1 in the room ? - 261 q. A * 


iq. feet, and 57 1q. inches. 


8. How many ſolid yards of Sewing i in a cellar that is 27 feet 
4 inches long, 17 feet 8 inches broad, and 8 feet 2 inches deep? 2 
Anf. 146 ſolid money 1 ſolid foot, and 1024 folid 1 55 


5 CHAP. v. : 
D1-V-I $ 1 © N. 


Ivi5168 diſcovers how often one number j is contained i in ame- N 


1 
Diviſion, from two numbers given, finds a third, which con- 
tains unity as often as the one given number contains the other. 
The number to be divided, or which contains the other, is called 


the dividend; the number by which we divide, or which is con- 


tained in che dividend, is called the diviſor; and the number 
found by diviſion, or which expreſſes how often the dividend con- 
tains the diviſor, is called the guotient, or quot. 5 - 
As multiplication ſupplies the place of many additions, | ws 
To divifion, which is the reverſe of multiplication, ſerves in- 6 
Read of many ſubtractions; as will thus appear: Suppoſe — 
it were required to divide 18 by 6, that is, to find how of- = 7 
ten 6 is contained in 18, the work by ſubtraction will ſtand — 
as in the margin: by which it appears that 6 is contained 6 


z times in the number 18. But this, by diviſion, may be 6 
found at one trial, thus : Ts) 


Il ſet the diviſor on the left of the dividend, leeviog- room on 
the right hand for the quotient, as in the margin; and 


then I fay, How often 6 in 18? Anſ. 3 times: this 3 iets 5 


I ſet in the quotient ; then I multiply the quotient fi- 18 
gure 3 into the diviſor 6, ſaying, 3 times 6 make 18; 
which I ſet down below the dividend, and ſubtract 1 000 


from che dividend, and o remains. 


1. Divifion of Integeri. 
RU L. 


. From the left hand part of the dividend point off the firſt di- 
vidual, Viz, lo many figures as will contain the diviſor, HERS" 


— 7 


as directed in Rule II.; then I multiply the 


5 diviſor, I time, ſo 800 con- add 
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II. Aſk how often the diviſor i is contained in the diridual, and 
put- the anſwer in the quotient. _ 


III. Multiply the diviſor by the figure ſet i in the quotient, and 
ſubtract the product from the dividual. 
IV. To the right of the remainder bring 300. the next figure 


of the dividend for a new dividual; and then proceed as before. 


The ſubſtance of 1 ee is briefly expreſſed i in the following 
, mondſtich.- | 


Dic quot ? multiplica ſubdue, traniſerque e 


Firſt aſk how oft? in quot the anſwer make; 
"Then rl ſubtract, and down a figure take. 


EK AMF LE I. VVV̈‚I 
| "Hive; becauſe the diviſor 7 is contained in Divi- Divi. Quo- 
8, the left hand figure of the dividend, e ſor, dend. tient. 
it off, as my firſt dividual, according to 7) 875 (125 
Rule I.; and then I ſay, How often ) in VV 
Anſ. 1 time; which 1 I ſet in the quotient, 3 


17 


Aiviſor 7 by this quotient figure 1, and ſub- ep 
tract the product 7 from the dividual 8, as di- LE, 
rected in Rule III.; to the remainder 11 bring 35 
dovn the following figure of the dividend, for 35 
my ſecond dividual, as directed in Rule IV.; b ( 


then I proceed as before, and ſay, How often 


7 in 17? Anſ. 2 times; wherefore, ſetting 2 in the quotient; BY 
___ multiply and ſubtract, and find the next remainder to be 3; te 
which I bring down the following figure of the dividend, and 
have 35 for my third dividual; then I ſay, How often 7 in 352 
Anſ. 5 times; which 5 being placed in the quotient, 1 mullply ; 


and ſubtract, and © remains; ſo the quotient is 125. 


By reviewing the ſteps of the preceding operation, and redu- 
eing, by Axiom VI. the dividuals and quotient-figures to their 


ſeparate values, the reaſon of the rules will be obvious ; for, 
The ſeparate value of the _ neee 5 
firſt dividual 8 is 800; and 


firſt figure put in the quot, is e 
1c; for as 8 contains 7, the 1 100 25 total quot, 


tains it 100 times, and too  — 2 
remains; to which I bring 2d dividual 170 


down the following figure of 6 $8; 
the dividend 5, whoſe ſepa- rem. 30 

rate value is 70; and my ſe- add 5F 

cond dividual is 1703 and = Id dividual 35 

7 18 contained 2 times in 17, SS 

ſo it is contained 20 times in | 
170, and 30 remains; to (0) 

a which . 

L 


ce ſeparate value of 1, the 1ſt dividual 72 20 partial quots. 


. DIVISION. 73 


which I being dota. the next or laſt figure of the dividend 
z; and my third dividual is 35, in which the diviſor 7 is con- 
| rained 5 times, Now it is evident, that the ſum of the partial 
quots, 125, is the total quot, or a number expreſſing how often 
I the dividend 875 contains the diviſor 7. 
From the above example we may learn, that there are always 
juſt ſo many figures in the quotient as there are dividuals; or the 
firſt dividual, with the number of tubſequent figures in the divi- 5 
dend, is equal to the number of places or figures in the quotient, _ 
Hence likewiſe may be inferred, that no diviſor is contained in 
any dividual oftener than ꝙ times; for the dividual, excluding the 
_ right-hand figure, is always lets than the diviſor by 1 at leait; and 
if both be multiplied by 10, or have a cipher annexed to each of 
them, the product of the dividual will be leſs than che product of 
the diviſor by 10 at lealt; but no right- - hand figure can ſupply this 


defect of 10; therefore the diviſor is not contained ten times in 1 


ny dividual, and conſequently not oftener than ꝙ times. 
lere too obſerve, that the right- hand figure of the firſt dividual, 
and al] the ſuoſequent figures of the dividend, have a point or dot 
ſet below them, as they are brought down; which is done to pre» 
vent miſtakes, by diſtinguithing them, in this manner, rom the 
— not yet 1 down. 


T | EXAMPLE * 
Here, becauſe 8 is not con- 1 num. 
tained in 5, I point off 56 as 8) 56032897 (70041128 8 denom 
my firſt dividual, and ſay, . | 
How often 8 in 5% An. 7; : 56 . 
__ which I put in the quotient; — 
then I multiply 7 into the di- | 032 
viſor 8, and ſubtract the pro- 3 
duct 56 from the dividual; —— 
and as nothing remains, I 8 
bring down the next figure of | 
the dividend, which happens | — 
to be a cipher; and as I can- 9 
not have 8 in o, I put o in . 
the quotient; and, as multi- — 
plying and ſubtracting is in 0 + 
this caſe needleſs, I bring | 16 


down the next figure of the own 

dividend 3; and as I cannot (1) 

have 8 in 3, I put another © 

in the quotient; and bring down the next figure of the dividend "7 hb 
then I ſay, How often 8 in 32? Anſ. 4.; which 1 put in thg 
quotient : then I multiply and ſubtract ; and as nothing remains, 
1 bring dawn the next figure of the dividend 8, and ſay, How oft- | 
en 8 in 8? An. 1; which I put in the quotient: then! wolts 
| 1 piy 
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ply and ſubtract; and as nothing remains, 1 bring down the next 


figure of the dividend 9, and jay, How often 8 in 92 Anſ. 1; 


which I put in the quotient: then I multiply and ſubtract; and to 


rhe remainder 1 bring down me next and laſt figure of the dividend 
7, and fay, How often 8 in 17% nf. 2; which I put in the quo- 
tient: then I multiply and ſubtra@, and 1 remains. 


To complete the quotient, I draw a line on the right hand, and 


| ſet the remainder above the line, and the diviſor 8 below it, figni- 

fying that 1 remains to be divided by 8; or this part of the quo- 
tient may be conlidered as a fraction, whoſe numerator is r, and 
its denominator 8; and the quotient thus completed ſhews, that 


the dividend contains tne viſor 70041 times, and one 6 8 


part of a time. 


Here obſerve, that not only the laſt remainder, but every other 
remainder, muſt be leſs than the diviſor ; for if it be either greater 
or equal, the diviſor might have been oftener got, and the quo- 


tient- figure is too little. And ſhould any one in this caſe attempt 
to continue the operation, the quotient- figures would all be g's, 


the dividuals would prove inexhaullible, and the remainders would 
cionſtantly increaſe. 
Hence alſo learn, that if any dividual happen to be leſs than 
the diviſor, you muſt put o in the quotient, and bring down the 
next figure of the dividend; and if it be ſtill leſs than the diviſor, 
vou muſt put another o in the quotient, and OE. down the fol- 


3 figure of the dividend, SiC. 


EXAMPLE nr. 


Here the diviſor conſiſts of two figures; 36)789426(2192844 
and becauſe it is contained in the two left- e 
hand figures of the dividend 78, I point 72 5 

them off as my firſt dividual; and ſay, How — 


often 3 ing. Anſ. 2, and 1 remains ; Which 69 
1 placed, or conceived as placed, on the 36 
left hand of the following ſigure 8, makes — 
18: then I fay, Cm have the ſollowing 1— 334 
gure of the diviſor 6 alio 2 times in 18? Anl. 324 
Yes; calllaquently [ get 36, the diviſor, 2 — 
times in 78 the dividual - wherefore I put 2 102 
in the quotient, and multiply that 2 into the 72 
| divifor 36, and the product 72 I ſubtract ——_ 
from the dividual 78; and to the remainder _ „ 
6 I bring down the following figure of the 288 
dividend 9, for a new dividual; "then I (Ay. 
How often 3 in 6? rf. 2, and o remains ; : i (8) 


again I ſay, Can I have 6 alſo 2 times in 9 | 
An. No; therefore I can bave 36 in 69 only 1 time, which 1 1. put 


in the quotient : then I multiply and ſubtract as before ; ; and to the 


remainder 33 1 bring down the next figure 4 for a new dividuab: 
OO | 85 


e 
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then, becauſe the dividual conſiſts of a figure more than the divi— 
for, I ſay, How often the firſt figure of the diviſor 3 in the firſt two 
Hgures of the dividual 32? Ar. 9, and 6 remains; which 6 pla- 
Led on the left hand of the following figure 4 makes 64: again [ 
ſay, Can I have 6 alſo ꝙ times in 64? An. Yes; conſequently 36 
can be had 9 times in 334; wherefore I put 9 in the quotient : 
then I multiply and ſubtract; and to the remainder 10 I bring 
down the next figure 2 for a new dividual; here likewiſe, becauſe - 
the dividual has a figure more than the diviſor, I fay, How often 
3 in 10? Anſ. 3, and 1 remains; which 1 placed on the left 
hand of the following figure 2 makes 12: again | ſay, Can I have 
6 allo 3 times in 12? An, No; conſequently 36 cannot be had 3 
times in 102; wherefore I try if I can have it 2 times; ſaying, 2 
times 3 is 6 from to, and 4 remains; which 4 placed on the left 
hand of the next figure 2 makes 42: and J again ſay, Can I have 
6 alſo 2 times in 42? Anſ. Yes; conſequently 36 can be had 2 
times in 102; accordingly I put two in the quotient, multiply and 
ſubtract; and to the remainder 30, I bring down the next and laſt 
figure of the dividend 6, for a new dividual: then, becauſe the 
dividual has a figure more than the diviſor, I ſay, How often 3 in 
30? Anſ. q, and 3 remains; which 3 placed on the left hand of 
the following figure 6 makes 36: and J again ſay, Can I have 6 
alſo 9 times in 36? Vn. No; conſequently 36 cannot be had g 
times in 306; therefore I try if it can be had 8 times, faying 8 
times 3 is 24 from zo, and 6 remains; which 6 placed on the leſt 
hand of the following figure 6 makes 66 : I again fay, Can ] have 
6 alſo 8 times in 66? Arſe. Yes; conſequently 36 can be had 8 
times in 306; wherefore I put 8 in the quotient, and multiply ani 
| ſubtract as before; the laſt remainder 18 is the numerator of a 
fraction, and the diviſor its denominator, to be annexed to the in- 
tegral part of the quotient; as was taught in the former example. 
The preceding operation points out the manner of procedure 
when the diviſor conſiſts of more figures than one, vz. you muſt 
take the firſt figure of the diviſor out of the firk figure of the divi- 
dual, or out of the firſt two figures of the dividual in cafe the divi- 
dual have a figure more than the diviſor : then imagine the re- 
mainder to be prefixed to the next figure of the dividual, and try 
if you can have the ſecond figure of the diviſor as often out of this 
number; if you can, imagine again the remainder to be prefixed 
to the following figure of the dividual, and try if you can have the 
third figure of the diviſor as often out of this number, c.; bat if 
you find you cannot have ſome ſubſequent figure of the diviſor fo 
often as you took the firſt, you muſt go back, and take the firſt 
figure of the diviſor 1 time leſs, or ſome number of times leſs, out 
of the firſt, or out of the firſt two figures of the dividual : then 
proceed as before, repeating the trial, till you find you can have 
the ſecond, and all the ſubſequent figures of the diviſor, as often as 
Jou took the firſt. n B 
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But here obſerve, that if, in trying how often the diviſor can be 
had in the dividual, either 9, or a number greater than 9, any 


where remain, you may conclude, without further trial, that all 


the ſubſequent figures of the diviſor can be had as often as you 


took the firit; as may be thus demonſtrated. 


Suppoſe the ſubſequent figures of the diviſor to be the higheſt 8 


poſſible, that is, all 9's, and the following figures of the dividual 
the loweſt poflible, that is, all o's; again, imagine the remainder 


9 prefixed to the following figure of the dividual o, and it will 


make 90; now it is plain, that the ſubſequent figure of the diviſor 


9 can be had in 90, the higheſt number of times poſſible, viz. 9 
times, and 9 will remain; which prefixed to the next figure of the _ 
dividual o makes go, in which the ſubſequent figure of the diviſor 
9 can again be had 9 times, and 9 will remain as before; there- 
fore all the ſubſequent figures of the diviſor can be had as often as 


you took the firſt; and it they can be had in this caſe, much more 


can they be bad When a number greater chan 9 remains. 


EXAMPLE IV.. 
Let! it be required to divide 170948 l. among 234 men. 
Here the diviſor conſiſiſis of three 


places; and becauſe it is not contain- 0 engelasel. 
ed in the three left-hand figures of the 28 
dividend, 1 point off 1409 as my „ 1638 

dividual, and ſay, How often 2 in 17 ? pas 714 
_Anſ 8, and 1 remains; which 1, pla- _ 

ced on the leſt of the ſollowing figure — 
o, makes 10: then | ſay, Can 1 have £20 kem; 
the following ſi ure of the diviſor 3z al- _ e 

ſo 8 times in 102 Ar. No; conſe- 234025008. 

quently 224 cannot be had 8 times in > 222 | 
1709; wheretore I try if I can have it FL) 

7 limes, ſaying, 7 times 2 is 14, from ©. | 220 rem. 

17, and 3 remains; which z 5, Placed 32 

on the left of the following figure o, 440 

9 55 303 * ſay again, Can I have the - =: + 0 
following figure of the diviſor 3 allo AER te 

times in 267 3 Anf. Yes; and becaok 734)2040011 6, 

9 remains, I conclude, without further . 
trial, that the divilor 234 may be had _ 300 

7 times in the dividual 1709; fo I put Las 
7 in the quotient, multiply and ſub- | © 66 rem. 

tract, and to the remainder 91 1 bring 4 
"own the ſol! lowing figure of the divi- Oe 

dend 4 for a new dividual; and be- 234% (IN f 

cauſe this dividual conſiſts of ahbe 

number of Places as the diviſor, I ſay, (30) 


How often 2 2 in 7? Anf. 3. and 1 re- 
mains; 


the four leſt-hand- figures of the divi- 


the following figure of the diviſor 8 
alſo 8 times in 21? Anſ. No; conſe- 


»” 
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mains; which 1, Placed on the left. of the following. figure A 
_ 11; then i tay again, Can 1 have 3 alſo 3 times in 112 

Anf. Yes, and 2 remains; which 2, placed on the left of the fol- 
lowing figure 4, makes 24; then I ſay again, Can I have the third 
figure of the diviſor 4 alſo 3 times in 24% Ar. Yes; and conſe- 


quently 234 can be had 3 times in 714; wherefore 1 put 3 in the 
3 quaotient, multiply and ſubtract, and to the remainder 12 I bring 
dawn the next and Jai figure of the dividend 8 for a new dividual; 


but as the diviſor cannot be had in this dividual, I put o in the quo- 5 
tient, a and the dividual 128 becomes the laſt remainder. 


Here, inſtead of annexing the fraction 434 to the integral part 


of the quotient, I multiply the 1281, which remains to be divided 
among 234 men, by 20, the number of ſhillings in a pound, and 
the product 2360 is ſhillings, which I divide by 234, and the quo- 


tient gives 10 8. to each man; the remainder 2208. I multiply by 
12, the number of pence in a ſhilling, and the product 2640 is pence, 


which I divide by 234, and the quotient giyes 11d. to each man; 


the remainder 66 pence I multiply by 4, the number of farthings 1 in 


a penny, and the product 264 is farthings, which 1 divide by 234. 
and the quotient gives to each man 1 farthing, and r of a far- 


thing : to each man's thare is L.730, 10s, 11d. 1a 


<4: X AMPLE V. 
If 24168062 C. of goods be divided into 4875 equal lats, what 955 


> wil be the weight of each lot ? 


Here the diviſor conſiſts of four pla- 487 5) 34163062(7088 C. 
ces; and becauſe it is not contained in 


dend, I point off 34168 as my firſt di- — — 
vidual, and ſay, How often 4 in 349 43062 
_ An/. 8, and 2 remains; which 2 pla- 3900 
ced on the left of the following figure — 
1, makes 21: then I ſay, Can I hive 484062 rem, 


5 


quently 4875 cannot be had 8 times in 4875) 162480 3Q. - 
34168; wherefore I try if I can have : > 


14625 

it 7 times, "ſaying, 7 times 4 is 28, — 
from 33, and 6 remains; which 6, pla- 1623 rem. 

ced on the left of the following figure 28 
1, makes 61: then I ſay again, Can — 
have the following igure of the divi- 12984 

ſor 8 alſo 7 times in 61? Anſ. Yes; 2.3246 -- 

and 5 remains; which 5, placed on — 


the leſt of the following figure 6, makes 7750458220 9 45.5 27 the 
56: then [ ſay, Can I have the third 


| 43875 
ſigure of the diviſor 7 alſo 7 times in — 


56? Anf, Yes, and 7 remains; which (1569) rem. 


7 placed on the left of the following c 


figure 88 
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figure 8, makes 78: then I ſay, Can I have the fourth figure of 


the diviſor 5 alſo 7 times in 78? Arſe Yes; conſequently 487 5 
can be had 7 times in 34168; wherefore I put 7 in the quotient, 


multiply and ſubtract, and to the remainder 43 I bring down the 
next figure of the dividend o for a new dividual; and as I cannot 


Have the diviſor 3875 in this dividual 435, I put o in the quotient, 


and bring down the next figure of the dividend 6; but as the divi- 


ſor 487 5 is till greater than the dividual 4306, [ put another o in 


the quotient, and bring down the next and laſt figure of the divi- 


dend 2; ard as the dividual now conſiſts of ive places, and the di- 


viſor but of four, I fay, How often 4 in 43? Anſ. 9, and 7 re- 
mains; winch 7, placed on the Jett of the following figure o, makes 
no; I fay again, Can I have the following figure of the diviſor 8 
alſo g times in 702 Arſe No; conſequently. 4875 cannot be bad 


9 times in 43062; wherefore Þ try if I can have it 8 times, ſaying, 


8 times 4 is 32, which, ſubtracted from 42, leaves a remainder a- 
bove 9; therefore I conclude, without further trial, that the divi- 
for can be had 8 times in the dividual; accordingly I put 8 in the 


Quotient, multiply and ſubtract, and the laſt remainder is 4062. 
Here, as in the former example, inſtead of annexing the fraction 
4092. to the integral part of the quotient, I multiply "the 4062 C. 
which remains, by 4, the number of quarters in a C. and the pro- 


duct 16248 is quarters; which I divide by 4875, and the quotient 


gives 3 Q. to each lot: the remainder, viz. 1623 Q. I multiply 


by 28, the number of pounds in a quarter, and the produ 45444 
is pounds; which I divide by 4875, and the quotient gives to each 
Jot 9 pounes and 27118 of a pound : 10 the weight of each lot is 


7eos C N $675 1D 


EXAMPLE VI. 


If, as in the margin, a cipher, or 


ciphers, poſſeſs the right hand of the : 64810)2907812(1582143 


diviſor, cut them off, and cut off, as hes 
many figures, viz. in this example. 648 
the figure 2 from the right hand of — 
the dividend; then divide the re- 2487 
maining figures of the dividend, vis, 1944 
989678, "by the remaining figures of —— 
the diviſor, vig. 648, and you have 5438 
the integral part of the quotient; 5184 
but to the remainder 254 annex the "7's 1; 512: 9v23 
figure cut off ſrom the dividend, and (2542) 


70u have 2542 for the numerator of 


your fraction, and the whole diviſor 6480 i is the F 
The rcaſon will appear obvious by working a queſtion in this 

manper, and ajlo at full length, without cutting off the cipher « or 

ciphers, and then comparing the two Operations. 
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EX AMP L E VI. 


If, as in the margin, the figures 48100097801 o0(2034 2 
cut off from the right hand of the e 
dividend, happen to be all ciphers; 96 
in this caſe, the laſt remainder, with- 5 
cout regarding the ciphers cut off, is 180 
the numerator of your fraction, and "EC 
the ſignificant figures of the diviſor — 
the denominator. The reaſon is a- (36) 


ſigned in the doctrine of fractions. 


In like manner, if there be cut off from the dividend any num- 
ber of ſignificant figures, with a cipher or ciphers on their right 
hand; in this caſe, the laſt remainder, with the ſignificant figures 
cut off, make the numerator of your fraction; and the ſignificant _ 
figures of the diviſer, with as many ciphers as the number of ſigni- 


ficant figures cut off from the dividend, make the denominator. 


Thus, if, in the above example, the figures cut off from the divi- 
dend had been 5o, the numerator of your fraction would have been 


365 „ and the denominator 480. TS 


68) 4768943 | 140)638007935( 
397) 86200 % i B89c00)8765432000( 
1679)9437856{ J 2530000) 32564387 4100( 


Contractiont, and fimple ways of working Diviſion of Integer. 


1. To divide any number by 10, 100, 1000, Cc. you have only 


to point off for a remainder as many figures on the right hand of 


the dividend as the diviſor has ciphers, and the other figures on 


the left of the point or feparatrix are the quotient, Thus, 7489634 
_ Eivided by 10, Joo, looo, Oc. ſtands as follows. e 


| Quot. rem. 
100748963. 4 
10007 4896.34 
100007 489.634 
1000007 48.9634 


2. If the figures of the diviſor are all 9's, or all except the units 
gure, as 9, 99, 999, 98, 997, 9996, Oc. work as follows. 
Find a new diviſor, by annexing to unity as many ciphers as 

there are figures in the given diviſor, ſubtract che given from the 

new diviſor, and the remainder or difference is the complement. 

Divide the given dividend by the new divilor, viz, point off fo 
| many 
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many figures on the right hand as there are ciphers i in \ the ſaid di- 
viſor ; the figures thus pointed off are to be eſteemed a remainder, 
and the other figures on the left hand are to be accounted a quo- 


tient; rhen multiply this quotient by the complement, placing the 


units of the product under the units of the former remainder ; a- 
gain, divide this product by the new diviſor, by pointing off from 


the right hand the ſame number of figures as in the former re- 


mainder, and the figures to the left are to be eſteemed another 
quotient; which quotient you are again to multiply by the 


complement, and divide as before. And in this manner proceed 
till the laſt quotient is nothing; then add as in addition of! integers, 
obſerving the carriage from the left-hand column of the remain- 


ders; to the remainders add the product of the ſaid carriage and 
complement, and the ſum is the total remainder ; and the ſum of 


dhe ſeveral quotients is the total dannen required, | 


EXAMPLE. atk 
"Pivide 14698 by 98 


N ew diviſor 100 | 100)746. 98 | 
_ Given diviſor "oo" „ 402 = Jgb x 2 

| r c 
| Complement | 2 —— 


| Tot. quot. 762.18 + 4 * = 22 tot. rem. 
Carriage * e en == = "4 


EXPLICATION. 
Firſt, to unity 1 annex two ciphers, becauſe the given diviſor 


conſiſts of two figures, and fo the new diviſor is 100; from which I 


ſubtract the given diviſor 98, and there remains 2 for the com- 


plement. 


Next. I divide” the given Gividend by che new @vifor; #727 1 
point off 98, the two figures next the right hand, for the firſt re- 
mainder ; and the figures on the left, namely 146, is the firſt quo< 


tient. 


Then 1 multiply the ſaid firſt quotient 746 by the complement 


2; and by the new diviſor I divide the product 1492; viz. I point 


off 92 for the ſecond remainder, and 14 is the ſecond quotient. 
Again, I multiply the ſecond quotient 14 by the complement 2; 


and the product 28, divided by 100, gives 28 for the third remain- 


der, but nothing to the quotient. 
Then I add the ſeveral remainders and quotients, and find the 


total quotient amounts to 762, and the remainders to 18, 


Laftly, I multiply 2, the carriage from the Jeſt-hand column of 


the remainders, by the complement 2; and the product 4 I add to 


the remainders 18, and the ſum 22 ĩs the total zit | 


EX 
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EXAMPLE II 


| Divide e496 5321 by 994. 
New diviſor 1000 
- Given diviſor 99 4 
"5098.0 050= =849675 * 6 
. FRE 180 = 30 X 6 


" = Total quot. . 139 39 4 6 = 145 tot. rem. 
$3 Carriage 1x6 Complement = 6. £ 
The fn of the remainders by itſelf, or with the prodit& of the 4 
complement and carriage, may ſometimes happen to be equal to 
or greater than the given diviſor; in which caſe their difference is 
the true remainder; and you muſt add 1 to — ſum of the quo* 
| tients 3 as in che following | 


EXAMPLE 1 
Divide 4769649 by 997. 


= New diviſor 1000 1000) 4769.649 „ | 

- Given diviſor 999 14.307 =4769x3 * 
2 e eee, þ 
Complement A: — 


4783 998 ſum of rem. 
"ol 997 given diviſor. 
Tot. quot. 7784 1 true rem. 
Carriage ox 3 Comp. =o 


When the given diviſor is all 9's, as 9, 99, 999, 9999, Sc. the 
5 complement 1 in this caſe being I, you have only to transfer the ſe · 
veral quotients toward the right hand; as in the following 8 | 


EX AMP L E IV. 
Divide 4379800425 by 9999. 
New diviſor 10000 
Given diviſor 9999 


Complement Sy 


10000) 437980. 6425 
43-7980 
1 | 
not, 7 448 +" 1='4449 tot. rem. | 
e 1 4 1 eohp. = =1, to 4 added to the ſum of the 
remainders, 
; The 


OY 
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The reaſon of the preceding operations is vious, For the 
quotient of any number divided by 100, is found by pointing off the Þ 
two figures next the right hand, Thus, 47856100, is 478.56, viz. PF: 
478 is the quotient, and 56 the remainder. But 478 x99 wants 48 
of 478 x105 ; Wherefore the number 478 on the left of the ſepara- 
trix is to be conſidered not only as a partial quotient, but as the 

difference betwixt the foreſaid two products: which difference, be- 

ing again divided by 100, ſtands thus, 4.78; but 4x99 wants 4 

-" 4 X 100;  wherefore this 4 muſt be added to the remainders. A- 1 
gain, the carriage from the remainders not only denotes the num- _ : 

ber of hundreds carried from them to the partial quotients, but al- 

ſo the exceſs above the 99's carried thither; wherefore this exceſs 
2 mult be added to the remainder, in order to complete it, 5 

Hence, if the diviſor be 98, every difference, as well as the 
carriage, muſt be doubled; and if the diviſor be 97, every diffe- 

rence, as well as the carriage, mult be tripled, &c. that is, mul- 

_ tiplied by the complement ; and if the laſt remainder be equal to 
or exceed the Yon diviſor, 1 muſt be carried from it to the quo- 
tient. = 

For the like reaſon, 1 the left-hand figure of the diviſor be any in 

digit under 9, and the other figures all 9 'S, as 79. 899, 6999, Se. | 
you may work as follows. 

Add unity to the given diviſor, ond the Gini is the new diviſor. 0 
by which divide the dividend and the ſeveral quotients ſuccellively, = 
till nothing remain; then add the remainders and quotients,, ob- 3 

ſerving to carry from the remainders the quotient ariſing from the 
ſum of their left-hand column, divided by the left-hand figure of 
the new diviſor. Here obſerve, that the left-hand column of the 
remainders is that which has as many figures or Places on its nt =_ 
: hand as the new diviſor has ciphers. 3 | 
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EXAMPLE I. = 
Divide 47983756 by 599. 


New diviſor 600, Complement = 
600) 479837. 36 


7997256 . 
| 133.172 =99972 = 600 | 
| 133 133 ＋ 600 | 
Quotient 2 261 + 1 = 262 tot rem. 
Carriage 1 x 1 Comp. — 1 
Here the ſum of the left-hand column of the remainders is 8; 
which divided by 6. the left-hand figure of the diviſor, gives 1 of 
carriage, and 2 of a remainder; and the carriage 1x1 Fomps 
gives I to be added to the ſum of the remainders, 


* 
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EXAMPLE II. OL 1 


1 _ Divide 1936820 by 3999. 
„ 4000) 1936. 820 
5 820 
484 
Quotient 784 1304 tot. rem. 
| Carving o * 1 Complement = =0 


| When the diviſor is a „ Bagie digit, or when it may be redu- 
KF ad to a digit by cutting off ciphers, the operation may be perform- 
"* ed mentally; and in this caſe it is convenient to ſet the quotient 
2 under the dividend, fo as its left-hand figure may ſtand under the 
> right-hand figure of the firſt dividual; and the remainder may be 
"> Afubjoined by way. of fraction to the quotient ; as in the een 
: : examples. | 


Ext. e e Je 

2)568 | 3)93 „ 
284 quot. 231 quot, 242 quot. 

= F | 7 Ex. 5. | Ex. 6. 

* rs Fes 217833 50493 

7 168 quot. 98914 quot, 9924 quot, 

Ex. 7. Ex. 8. Bs 

210)z7815-- © alo)s317 _ 7166)269145 


De — 


SS 


$2 


2 5s 8 7 : 5 ww. 2 2 
. . 2 DO 2 n 
=> <4 IE SENS We 23 n — 3 
Nee "SR. . 


— — 


18945 nett. 132 ; quot. 5 389 55 quot. 


This wethod may alſo be profitably ſed, when the diviſor is 11 
er 12, or when 1 it is 11 or 12 with a Lend or — annexed. 


5 82 4 

5 

2 by, Oe, — — 
e 


1 Ex. 1. To ; 0 $7: Ex, 3. : 

8 11756 3 922 8 12028 5 

4 „ d lte 964 e,, 4 quot 
Mo : Fs. J. 1 85 Ex. s. TO, > 

1 %/%/éͤ »˙ 1e; 1210004578 


"2 _ 28-5; quot. 6871 quot. 317 quot. 
2 | L 2 | 4. Whet 


mT -Da1-Y-1 81:0, Part l. 
4. When the diviſor is the product of two or more factors, or com- 
ponent parts, the given dividend may be divided by one of theſe 


factors, the quotient by another, the ſecond quotient by a third, : 
Cc. till you have divided by every factor; the laſt quotient 1s the 


anſwer, , 
EXAMPLE I. e 
Divide 409248 | & ĩ ͤ | „ 
Becauſe the diviſor 84 may „ Zoos ] 12 x 7.= 84: -- 
be conſidered as the produſdtt — | an therefore 
of 3 X 4x7, I firſt divide  4)136416 "$21 409245 
409248 by 3; and the quo: — 5 
tient 136416 J divide by 33 7) 34104 | 5 34104 A 
and the ſecond quotient 34104 ß 
1 divide by 7; ; and the lat 9974 [ 472 


quotient 4872 is the anſwer. 55 
If there be a remainder in each or any of the diviſions, the total 
remainder is found by ſubtracting the product of the given diviſor 
and laſt quotient from the given dividend. Or rather let it be ob- 
tained thus: Multiply the laſt remainder into all the preceding di- 
viſors continually, adding the ſeveral remainders to the products | 
of the diviſors to which rants e ; and the all product is che 5 


total remainder. 8 
"Divides 234786 by 168. 


Here the factors, or component 40234786 
parts of the diviſor, may be xX; | — Rem. 
ſo I divide firſt by 4, and 2 re- 7) 58696 2 
mains; then I divide by 7, ande 
remains; laſtly I divide by 6 _ | 6) 8385 1 
3 remains. 15 —̃ 

| | 1397 
Total rem. 90 
= - Complete 


| quotient, T 1397177 185 


Now, t to find the total remainder; I multiply the laſt remainder | 
3 into the immediately preceding diviſor 3; and to the product 21 
1 add 1, the remainder belonging to that diviſor ; and the ſum 22 
I multiply by the firſt diviſor 4; and to the product 88 I add the 


firlt remainder 2; and the ſum 90 is the total remainder. 80 the * 
complete quotient is 1397/8: 5 
The reaton of collecting the total remainder in this manner is 1 
obvious. For the laſt quotient multiplied back continually into the . 
ſeveral diviſors, ( that is, into the component parts of the given di- : 


jor), produces the given dividend, leſſened by or wanting the to- 
ta! remainder, And in like manner, the laſt remainder multiplied 
pack into all the diviſors prior to it (taking in the particular re- 

mainders 


* 
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w_ of the firſt divition. 
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O N. 


mainders hat occur in the ſeveral diviſions) will produce: or make 


up the total remainder, 


EXAMPLE 


Divide 7427 by 24. | 
Here the component parts of the 


diviſor are 3x 4X2; and as no- 


thing remains in the laſt diviſion, 
the total remainder is found by mul - 


tiplying 3, the laſt remainder, into 


3, the preceding diviſor, and to 9, 
the product, adding 2, the remain- 


EXAMPLE 


| Divide 20612 by 56. | 
Here the component parts of the 7 mY 


for are - x8; and as 4 in the firſt divi- 
ſion happens to be the laſt and only re- 


mainder, there is no prior diviſor into 


which it can be multiplied ; ſo chis 4 is 


the total remainder, 


EXAMPLE 


[Divide 7842 by 42. 
Here the component parts of the divi- 


ſor are 6 * 7; and as 5, the only re- 
mainder, is in the laſt diviſion, the total 


remainder is found by multiplying it in- 


to the preceding diviſor 6, and ſo the 
fraction is 42. Or rather, when the on- 
ly remainder happens in the laſt diviſion, 
make it the numerator, and the laſt divi- 


ſor the denominator ; and ſo the fraction 
' Here: will be + „which is equal in value 


III. 


37427 


—  * 


6 Rem. 
4)2475 2 


2) 618 3 


— — ; 


Quot. 309 
IV. 


8) 2944 


Complete 0 


. 


67842 


7) 1307 
186 
Tot. rem. 
Complete 
quotient 
or, 


Total rem. 11 
Complete c TY 
_ quotient. 3OPEE 


20612 


Rem. 
77 


. 
Tot. rem. 4 


quotient, F 3 6877 


Rem. 


3 
186% 


to 35; as will appear in the doctrine of vulgar fractions. 
if the given diviſor conſiſt of any figure repeated, as 222, 333, 
444» 5555, ©c, the component parts may be 111 x 2, 11I X 3, 


44 * &z Oc. 


E Xe 


- 
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| E X AM Pp L E VI. 
Divide 78943 by 444. EE 


: Here the component 11186 (711 
parts of the diviſor are — — Rem. 
111 * 4; and the total m 177. 
remainder is made up as N Tol rem. 355 
formerly, vz. 3 * 1112 | 124 Complete 35 7 
9333s and 333 + 22 = 1 + + 7 "SO. N 1773 
355˙ „„ 8 | 
. 
11 
A 


5. In diviſion the operation may frequently be rendered more 


ſimple, if you divide both diviſor and dividend by any number, or 
numbers, that will divide both without any remainder ; and when 


by this method you can bring them no lower, * che remain- 
uy dividend by che remaining diviſor. 


| EXAMPLE 25: 
_ Divide 1692 by 468. : „„ 
Here I divide both diviſor and 1692846 423 141 | 2 % 
dividend twice by 2, and again— | — | — | — 
twice by 3; and as I cannot 468 234 l 17 39 TY 
proceed in this manner any fur- | 
ther, without a remainder, I divide the remaining dividend 47 br 
the remaining diviſor 13, and the quotient is 35. 
If, by this kind of procedure, the diviſor at al dwindle to uni- 
ty, the laſt 0 is the quotient. | 


EXAMPLE I. 
Divide 7896 by 84. I | . 
Here I divide twice by 2, then 7896 3948 | 1974 | 658 | 94 
by 3 3, and next by 7; and as the — | — ] — } —|— 
diviſor is now reduced tounity,the 84 | 42] 211 7 11 


dividend 94 becomes the quotient. 
This method may likewiſe be uſed when the dividend, or diviſor, 


or both, are continual products, expreſſed by the ſign of multipli- 


cation betwixt the factors, Only obſerve, that in this caſe the like 


number of factors above and below muſt be divided by the common 


diviſor; and if any factor occur both in the diviſor and dividend, it 
may be daſhed | in both. 3 


E X 


tiply 2 into 12, and the diviſor 
| being reduced to > unity, the product 24 is the quotient. 


diviſor and dividend; 4 x 24 x 72 4 X 24 


e 5, both in the diviſor and divi- 
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EXAMPLE m. 
Divide 12 x 26 by 18. 


In the w_ ſtep I Wivide 23S--: 12 x36 2.x 2x56] 2 * 12 | 24 
and 12' a Oy ; in the next I di- | 
vide 3 and 36 by 3; then I mul- 


| EXAMPLE IV. 
| Divide8 x72 x 48 by 4x 24 x72. . 


Here I firſt daſh the * x 72x 488 x 4 


| 2 * 12 24 | 
factor 72, both in the 


1x 6 6 


—— — ; 
TD — — 


then 1 divide the wo 


remaining factors, both above and below, by 4; and proceed to i, 
multiply 1 L into 6, and 2 into 12, Cc. „ 5 


EXAMPLE v. 
| Divide 5 x 49 X 3x 17 by 17 355. 
Here I daſh the factors 17 x 3 Foo JD |: 


dend; and then divide by 4; Oc. | 17 XZXF X 35 


6. In computations or calenlations that require the frequent uſe of 
the ſame diviſor, the operation may be rendered more eaſy and 


expeditious, by making a table of the products of the diviſor into all 


the nine digits; for then you have the Ns Ms and their 
products, into the diviſor by inipecion. | 


3 A M P L K. 
Divide 4789645 by 749. 


748) 47896845(64933 
TMDL 4488 


— 


748 3016 
1496 2992 


O co GA 


Select methids of dividing Integer, | 


The method of dividing integers hitherto explained i is generally 
uſed, as being the plaineſt and belt; but yet a great many other me- 
methods are practiſed; the chief of which 1 ſhall here explain, * 
workin 8 4 — example ſix different Ways. 


egen 


1. 0 the e ot the Goin: figures Ry + 
into the diviſor are not ſet down, but lubtracted — 
I from the dividuals. . i ( f 


KH 


= 2. "Here os quotient: is place above the : . 2137 quotient! 
_ dividend, and the remainders only are ſet 34)72685 dividend. 
down; which, with the ſubſequent figures ag Gael 


of the dividend, make up che ſeveral divi- 5 


| 0008, ; 5 Gs 


3- „Mere ths quotient is u pibesd benen whe: : 1202 | Hob 


dividend, and the ſeveral remainders ure 42607 
ſet above it. : YI 30% 2685 dividend, 


4. Here the "adit of the quotient: 1 12(2 8 
figures into the diviſor are ſet below the di- 42607 
vidend, and the ſeveral retuainders above 2007 268 50137 
| it. 

wr 8 
102 
4 


5. Here too the products of the quotient- 722 
figures into the diviſor are placed under the 42607 
dividend, and they, as well as the divi- ee 
duals, are caſhed or cancelled as you ſub- 9942 
tract; which helps to prevent confuſion or = 


miſtakes i in the operation, 172 


D II S n  et,.< 


. 
e 
. EIS e 
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6. Here the diviſor is repeated under the 720 2 


dividend; you multiply and ſubtract at once, 4260 
8 and cancel as before. ry | 12885(2137 


39444 
833 


II. Divi on off the Parts of Inte Sers. | 


Here there are three caſes. | » 
1. If the diviſor be a digit, by it divide the integers of the divi- | 


dend, reduce the remainder to the parts of the next inferior deno- 


mination, and add it, when thus reduced, to the ſaid parts; then 


divide the ſum, reducing and adding the remainder to the parts BY 


the following denomination, &c. | 
Note, If the integral part of the dividend be leſs than the divi- 


N for, you muſt, in the firſt place, reduce it to the parts of the. next | 
: CNET. 


„„ 1 | 
Tf 1. 294: 13: 8 : 3 be e divided among 8 men, what - 
will each man's ſhare be? | | 


Here I firſt divide the integers L. "#5 4c 2 e 
L. 274 by 8, and the quotient is 8)274 13 8 3. dividend. 
L. 34, and L. 2 remains; which "94 .% 3 uf quotient. 5 


reduced to the next en 


makes 40 ſhillings; and theſe added to 13 ſhillings make 53 ſhil- 
lings; which divided by 8 gives 6 ſhillings to the quotient, and g 
ſhillings remains; which 5 ſhillings reduced make 60 d. and 60 d. 
added to 8 d. make 68 d., „; which divided by 8 gives 8d, to the 
quotient, and 4 d. remains, Oc. 


The operation may, if you pleaſe, be drawn jout at large; : Mm 


in the following | 
'E X AMPLE II. 
If C. 43: 2: 8 of tobacco be made up into 5 equal hhds, what 


will be the neat weight of each hhd ? 


Here I divide the C. 43 by 5, and the . 9, kk £6 9. 15. 
quotient is C. 8, and C. 3 remains; which 5)43 2 8 ( 8 2 204 
reduced and added to the 2 Q. mak 1 


4 Q. which 1 divide . 55 L 3 rem. 


Tal 
10 


4 rem. 
28 
1200 
10 
20 
20 


M-.- | 2. 11 


9⁰ : DFVF $10 N. 


* Part . 


2. If the diviſor conſiſts of two or more figures, and be à com- 
polite number, reſolve it into its component parts, and divide the 


given dividend by one of theſe parts, the quotient by another, Ge. 


— the laſt ru is the anſwer, 


EXAMPLE 


If 54 pieces of cloth coſt L. 526: 12: 


Here the component parts are 6 x 9, 


ſo 1 divide by 6, and the quotient by 
89; and the laſt remainder 1 multiplied 
into the preceding diviſor 6, produces 


6; to which I add 2, the remainder .- 


We Tn 

5. what 1s that) per * * 
Ltg. d. 2 8 

Os 15 * 

9) 87 15 4 3 

49 95 2 :.0: EY 


belonging to that diviſion, and the ſum 8 is the cotal remainder 


ſo the fraction is J · 


E X AM P I. E II. 


If I c. or 112 1b, of e be valued at L 76: : 18 8, what 8 


is that per Ib. 
Here the component parts are 7 x8 
„* 2, by which I divide continually, 


and make up the total remainder as 


| SO: 


lowing | 


| EXAMPLE. Te 11 3 
73 perſons go e ſhares in an adventure, which colt L. p64 : 


| Anſ. 13 5 
But if the diviſor be not q | compoſite number, Werk as in the fol- 


K. 15 
776 
'$)10 | ET 
2) 1 loa. 2” . 

WOT e 


df. rem. 
18 8 


TH. 


| 15 8. 1 2 f.: What | is each e O thare ? Fo Re 


73) 3645 bes: 
292 1420 
728 14350 
657 73. 


11 


55800 
511 


71 rem. 705 
20 WVG 


—— — 


1420s. 


481 rem. 
> 


276f. 


274% 10 7 At 
276 | 


0278 
219 


69 rem. (59) 


2 It 


19. 9 2 6 


E on 


N * 
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If the divifor conſiſt of 1 integers and parts, 3 both divi- 


Ps and dividend to the ſame e and chen proceed as in 
divition, of i integers. | 1 


EXAMPLE I. 


A nobleman diſtributes among ſome poor people, 1. 20, 5 8. 


each perſon got 78. 6d.: What was the number of the poor: ? 


Here I reduce both the diviſor and 5 > FR 


the dividend to the ſame denomina- 7 6 20 5 
tien, viz, pence, then I divide, and 12 20 
che quotient 54 is the number of poo — —— 
people, or it is a number denoting how god. 405 


often 90 d. is contained 1 in 4500 4 " „ 


910 
405 


— 


900) 86 
Ar ＋. 54 perſons - 


EXAMPLE 


1 he content of a rectangular floor or pavement is 452 ſquare 5 
feet, and 107 ſquare inches ; the breadth. is 18 keet and 5 inches: 
What i is the length ? | 


Here I reduce the dividend F. in. 7. 1 Gin. 


to ſquare inches, and the di- , 18 5 452 107 
viſor to lineal inches; then! 12 144 


divide, and the quotient 295 — — 


is lineal inches, agreeable to 36 1808 
the rules laid .down in croſs | TS: © 
multiplication, FE” : — 452 


dc 421 — mn, F. in. 
5 15 5 221)65195(295=24 7 
442 


More examples, in all the parts of diviſion, may be had, by re · 
veriuig the examples of multiplication, 


M 2 | III. Th 


im 50s 1 m. The - Prof of Divifon. 


Diviſion may be proved ſeveral ways, viz. by mukiiplication, by 
| diviſion, and by caſting out the 9's. 


By multiplication : Multiply the quotient by the diviſor, or 


12 diviſor by the quotient; and the product, with the remainder 
added to it, will be equal to the dividend: Or take the products 
of the quotient-figures into the diviſor, add them in the order they 


ſtand under the dividuals; and their ſum, with che remainder, 58 | 


be equal to the dividend. 


2. By diviſion ; Divide the Ae of the dividend and re- 


mainder by the quotient, and your next quotient will be equal to 


your firſt diviſor, without any remainder, But, this method is te- 
dious. 


3. By caſting out the 9's: Caſt the 9's out of the Griſor and 


quotient, place the exceſſes on the right and left ſides of a croſs; 
then multiply theſe two figures into one another, and caſt the 9 8 
out of their product; add the exceſs to the remainder; and, caſt- 


ing out the 9's if need be, place the ſum or exceſs at the top 6 the 


croſs ; then caſt the 9's out of the dividend, and ſet the exceſs at 


the bottom: If the work be right, the figures at the 0p and bot- 
Te tom of the croſs will agree, or be the ſame. 


Theſe methods of proof are a proper exerciſe to the lesrber in 
ſchools; but, in buſines, - the only Po ere is a careful TeviRul of 


| Fae e 


AC 


IV. Practical Gul, 5 


1. 1 What dies; multiplied by 74308, will produce 285 34272 


? exactly 2.Anſ. 384. 


What number, divided by 87 424, will cduote 4183, and leave 
1 eee equal to a fourth part of the diviſor? Anſ. 418170848. 
Z. The ſum of two numbers is 3940, the greater is 4572 : What 
zs the leſſer, what their difference, what their product, and what 
the quotient of. the greater divided by the lefler ? 2 368. 4204. 
1682496. 12553, 

4. The remainder of a Silo) is $40, he quotient 112 3, the di- 
viſor is the ſum of both, and 24 more: What is the dividend 
np. 89467. 

5. There are two numbers, the greater is 480 which vided 
by the leſſer quotes 72; What is the leſſer, what the difference of 
their ſquares, what the ſquare of their ſum, and what the cube of 


their diſſerence? Anſ. 345. 616906575. 634284225. 
1469712308735. 


6. If L. 768 be nite equally among 36 men, what will each 


man's thare be? Anſ. L. 21: 6:8. 


What is the value of 1 yard of cloth, when 84 yards 10 the 


fame coll L. 56 13; 3? Anſ. 8s. 8d. 31. 
1 14 | | 8. A 


3 
1 
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8. A privater takes a prize to the value of L. 2851, 4s.; of 
which the captain gets 25, each of {ix officers I of the remainder, 


and the private men, being 45 in number, get the reſt equally. di- 
vided among them: What 1 is each man 's ſhare ? 3 


4 Captain's hare — 1 EY 178 4 


u 2 Each officer's ſiaare·— — 383 . 75 
- 37.6 Bach: private man's ſhare = 4” 


* Suppoſe a perſon i in ten years {reds of his © own L.2 wy als 1 


and of contracted debts to the value of L. 132: 7 18 What 1 Is his 
53 een per Ts per month, FE Work. fer W 7 | 


Per year "I. v6 16 4. 4d 
_ 45 Per month —ů—ů— . 9 
5 if. Per week — — 4 15. 4 1 

Per day e — 13 77 


10. T "4 planet, Moda revalves ad the ſun in 89 days; Ec, 


5 How many revolutions will he Perm in 17 years and 219 days? 2 
Anſ. 73 revolutions. 


11. How many bricks, 9 * long and 4 inches broad, will 
floor a room that is 18 feet wide and 24 feet long ? Anſ. 1728 


bricks. 


12. A rectangular 6007 contains 919 ſquare fn, 98 ſquare 
inches, 108 ſquare lines; and the length of it is 38 feet, 9 inches, 
6 lines : What is the breadth ? ? Anſ. 23 feet 8 inches 6 lines 

13. The content of a parallelopiped is 146 ſolid yards, 1 ſolid 
foot, and 1024 ſolid inches; the length of it is 27 feet 4 inches; 


and breadth 17 feet 8 inches : : What! is the OT or N 1 
. 8 feet 2 2 inches, . 5 


e H AP, VI. 
REDUCTION. 


denomination to another of the ſame value; and is either de- 
ending, aſcending, or mixt, 

I. Reduction deſcending brings a number of a Ader ing 
tion to a lower, when the lower is ſome aliquot part of the higher; 
28 pounds to ſhillings, pence, or farthings; and is performed by 
multiphcation, 


It. Reduction aſcending a a number of a lower denomina- 


FL Raza iicheth how to bring a Un de of os te or 
c 


tion to a higher, when the lower is ſome aliquot part of the high- 
eer; as ſhillings, 


pence, or farthipgs, to pounds; and is performed 


III. Mixt 


by diviſion, 


94 REDUCTION. bee. 


III. Mixt reduction brings a number of one deaomination to ano- 


ther, when the one is no aliquot part of the other; as pounds to 


guineas; and requires the uſe of both multiplication and diviſion. 


In treating of reduction I ſhall ſhow its application to money, 
and to the moſt uſual ſorts of weights and meaſures ; in doing of 


Which I ſhall conjoin reduction deſcending and aſcending, the one 


ſerving as a proof of the other; and ſhall afterwards treat of mixt 


reduction by itſelt. * 


In working reduction, of whateyer kind, the following rule i is ts h 


be obſerved, viz. 


Multiply or Wide as the rables of coin, weights, and meaſures, - 


direct. 
| Redudiion tending and aſcending. 
| I. M 0 N EF. 8 | | 
usb. 1. In 1 45, how many ſhillings, pence, and 5 25 
IL Ne e 8 
5 nt L0G 
This reduction is ; deſcending, 0 er 5 
> I multiply the pounds by 20, bee _ 9⁴⁴ filings 
_ cauſe 20 ſhillings make 1 pound, VVV 
and the product is ſhillings : then — — 
I muliply the ſhillings by 12, be- 1888 
cauſe 12 pence make i ſhilling, and 944 
the product is pence : laſtly I mul. —— 
tiply the pence by 4, becauſe 4 _ 113280 pence, 
farthings make 1 penny, and the | EY ns 
IN” is farthings, | — 


= 


453120 farthings, 


Pes by Reduction e 
In 453120 bin how many pence, ſhillings, and pounds? 


Here I divide the farthings by 4, 4) 453120 farthings. 
becauſe 4 farthings make 1 penny, — mY 
and the quotient is pence : then I di- 12)113280 pence. 

vide the pence by 12, becauſe 12 - G—_— 
Pence make 1 thilling, and the quo- | 210)94410 ſhillings, 
tient is ſhillings : : laſtly, I divide the — F— 
ſhillings by 20, becauſe 20 ſhillings 472 Re. 
make 1 pound, and the W 15 

pounds. 


Nete 1. To reduce pounds to pence at one operation, multiply 
by 240, the number of pence in 1 pound. 
Note 2, To reduce pounds to farthings at one operation, multi- 


Ply by 960, the number of tarthings 1 in 1 Foun, 
Note 3. 


MS ae. * a * 9 
rt , „r „ Fe LET OO 


n n 


1 


Chap. vi | REDUCTION. 


Mete 3. To reduce ſhillings to farthings at one operation, multi- | 
ply by 48, the number of farthings in 1 ſhilling, | 


I ſhall here reduce to WR the L. 472 in Queſt 1. * theſe. 
note” 07 5! 


95 


By note 1. vob By note 3 By note 2 _ 
472 pounds. 472 pounds. ü 472 . 
8 ww - "960. 9 r 
JJ. E e | 
113280 pence. 453120 farthings. 7 552 = 
NT * . | = 3776 | 
453120 farthings. 2:19 as 0 : 5 453120 farthings 


Note 4. To reduce pence to pounds at one operation, divide by 


240, the pence in 1 pound, 


Note 5. To reduce farthings to pounds at one operation, divide f 
by 960, the farthings in 1 pound. 


Nete 6. Fo reduce farthings to tillings at one operation, divide i 


; by 48, the farthings in 1 ſhilling, :.- 


Here follows the e of Queſt 1 reduced back to > pounds 


by theſe notes. 


By note INS 55 By note $66; br = note 1 
4) 453725 fartbings. 96 Jog 2407 L. 8 oy: 
2 n 48)453120)944105, 
2410)1132810 d. 1 —— 432 — 
96 5 691 — 472 L. 
— 8 | = 
168 192 S— 
7 — 192 | 
TE C2 f 0 
(9) 5 


Sal. 2. In 4386 TRY how many groats ? - 
| 4386 pounds. 7 3 1 
2 1 85 we ee 
87720 Wüllnge. | 
3 groats in 1 lng, 


96 REDUCTION. _ 7 


Or pounds may be reduced to 4386 pounds, 
roats at one operation, if you 60 
multiply by 60, the number of — 
5 ou IN 1 1 Pound. e 35 rf 20g 160 groats, 
PROOF. 
In 263160 groats, how many pounds ? „„ Ih 
3) 263 160 2 "0 thus : 40) 263 1600 5 
0877 . | = Al. Le 4386 
tal. tbe 4386 


Que 3. 10 7643 pounds, how N oer pes! I 
17643 3 
TH 20 | 
| 152860. ſhillings. : 
4 three-pences i in 1 filling, 


— 


Af. 61 1449 three-pences, . 


duced to three-pences at 
one operation, if you mul- 5 — 
tiply by 80, the number of Anſ. 611440 chree - pences. 
| three-pences in 1 pound. VVV 


Or pounds may. be re 17643 pounds. 
Fo a os 


Pp. XR 0 0 F. | 
In 611440 three- -pences, how many pounds ? 
4)611440 Or thus: 810)61144!0 
210) 152866 41. L 16 
of. L. mm 


Queſt. 4. In 48 guineas, how many Killing, pence, and far- 


things ? 


43 guineas, . Brought up, 1008 s. 
21 the thill. in I guinea, - IS 
48 | 12096d. 
1 * 
Carried up, 1008 ſhillings. | 48384 f. 
1 PRO. 


2 In” N 
- 


Chap, VI. REDVCOCTEDN 97 


PR.0 06 


In 48384 farthings how many pence, ſhillings, and gvineas? ? 
5 40483 34. farthings. 


1212096 pence. 


21) 1008 ſh. (48 guineas. 


Quest. 8. In 253 pounds, how many crowns, ſuillings, groats 


and Pence? 
Pounds 853 
. 4 crowns: in I 1 pound, 
Crowns 3412. EE | 
„ 5 dungs! in 1 crown. 
Shillings 78 N 
8 3 groats in 1 dals. 
IT Groats 51180 
4 pence in 1 groat. 


Pence 204720 


5 PROOF. | 
'In 204720 pence, how wor Swat, dune crowns, and 


pounds? 


| 4)2047 20 pence. 


3; 1180 groats. 


5) 17060 ſhillings. 


4)3412 crowns, 


853 pounds. 


Queſt. 6. In L. 458 16: 74 how many ſhillings, bender and 
farthings 


98 REDUCTION. Part I. 
W»k lz! | | 
453 16 77 
20 J take in the 165. 

Shillings 9196 e 
. rue in the 30. . 

Pence 110119 

„%% kerle n de 36. 


£ 5 N 9 
ab rr Re ot 3 5 Ms 
nn Ron A AR 


Farthings 440479 
+ R000 _F.: 


In 440479 farthings, how an? Pens, fillings b; and pounds? 
. 


40149479 3. 


| "The recraiaders i in reduction aſcendiog 4: 12)1101 19 7d. 

are of the ſame name or denomination i = 

with the dividends. 2 . 219)91716 168. 5 

9 L. 458 16 73 = 

MORE EXAMPLES... 3 

Qre/t, 7. In L. 78342, how many groats and farthings? 4 

N Tie. 8. In 69453 f 9 how wan {hi Wings, throe- pences, = 

pence, and farthings?“ | þY% 

3 Quiet, 9. In L. 79225 how 7 crowns, halt- crowns, lixpences, = 

and far things | | J 3 

Prefs. 10. In 3 57843 * 19 : ict, how many ſhillings, pence, | 

and | nalfpence 8 $ 8 „ 


z AVOIRDUPOIS WEIGHT. 


Nec. 1 In C. 47: 1: 20, how many ounces? 
Method 1. 3 2. Method 3. 
C. N . „ "Gobi We he =—_ 
47 1 20 47 0 47, +: -20 5 'F 
: 47 1% 2 lh. . 

— 47 | | 48 Ib. in 1 28 
%% 8 
8 68 4D. in 1 o 


* * n __— "I 


WY 
5", 73 7 * 
e 

a 


1512 {== E242 1D; — 4 
. — — N 5312 
5312 lb. 5 872 3 |Þ 

5212 + 


0 


* 00 OZ, 


©: 85 F 
* * by - k * * - — 
F e 5 Sat "IIS : 
pt 1 3 0 IT: . - * 3 0 LR . 
Se ie oe ATE . 
; a 


Chap. VI. REDUCTION. | oh 
In athod t. in multiplying the C. by 4, I take ! in the I Q.; and 


in multiplying the Q by 28, [ take in the 20 lb. 


In method 2. the operation is the ſame as multiplying the C. by 


112. For 47 placed below 47, with units under units, is the ſame 5 
as multiplying 47 oy'23- and v. hat tollows 18 the e ot 


47 by 11 | 
In method 3. 1 Selen the C. by 12; and the product 564, 


being placed two figures to the right hand of 47, ſtands ſo, that 
being added, their ſum will be equal to the product of 47 multi- 
plied by 112. Or, the reaſon ot the operation will (till appear 


plainer by conſidering, that 47 C. is 4700 lb. and 7 times 12 10. 


and therefore to 470 Ib. I add 12 times 47. 


„ Ti 30. Dos 
In we ounces, how many Ib. Q. and 2 


350 C. Di th. 

16)84992 (5312 (199 (47 1 20 

e AS DEE 15 50 
24 - 851-99 
48 224 28 


SON: - 
| MORE EXAMPLES. 
Oueſt. 2. In C. 485: 3: 24: 12 02. how many Q. Ib. oz. i 
18 3. In 764 tuns 15 C. 2 Q. 16 Ib. how many C. * 


on 95 TR OT F 
Queſt. 1. In 482 lb. 7 oz. 13 dw. 21 Er. how many ounces, bene 
ny- nee 4 and grains E : 
1b. oz. dou I 4 
5 
1 
5791 ounces, 
90 


115833 penny-weights, 


2780012 grains. 3 
N PROOF, 


. 4 i 
7 3 8 A 
: WW. « tb 75 K , 
"EE; | 1 ANT IT 1 4830 dn 


100 R E. D 33 TI O N. . 


1 O 3 
In 278 20015 grains, how many penny- -weights, ounces, and 


205 OS Eo 
24 ) 2780013 1158313 12 penny-weights, 
; 24* © * oh | — $42 Vines | 
— 12)5791 ; dunces. 
3 e 


— 24 482 bound. 


81 . a hb. 02. tes gr. 
72 In all 482 7 13 21 


— 


93 
© 


Rem, 1 6210 grains. | 


MORE EX AMP L Es. 


Qu seſt. 2. In 7694 lb. 8 02. how many grains? 
| Pueſt, 3. In 8546 Ib. 10 02. © dw, 18 gr. how many grains ? 


4. DR Y MEASURE, 


Oueft. 1. In 48 loads 12 buſhels, how many buſhels, pecks, and 
gallons? 150 
| | E | Buſh. 
48 12 


1932 buſhels, 
4 


7728 pecks. 
3 


15456 gallons, | 


P R 0 O F. 
In 1 5456 gallons, how many pecks, buſhels, and loads ? 
MORE 


Thi: Vi. n 2 5 5 o 1 10 A. 101 


MORE EXAMPLES.. 


Queſt. 2. In 74 buſhels 2 pecks, how many pecks, gallons, and | 


= ottles? 
F Queſt. 3 In 68 chalders 6 bolls 2 frlots, Scots meaſure, how 
many bolls, firlots, and pecks ? „ 


z. WIN E-ME ASU RE. 5 
Sfx 1. In 72 e of wine, how many gallons, and pints? ? 
1” 1 A — 


4536 gallons. 


36268 pints, 
R 0:0 F. 


In 36288 pints of wine, how many gallons. and hogſheads ? 


MORE EXAMPLES. 


Queſt. 2. In 45 tuns of wine, how many gallons? 


Que ſt. 3. In 354 tuns 1 hhd 42 gallons of wine, how many hog 
15 heads, on, quarts, and pints * ? 


E © BEER-MEASURE. | | | 
nk Is In 54 butts of beer, how many hogſheads and gallons Yy 
CC butts, 


| : on 
108 hhds. 
55 
432 
54⁰ 


— 


3832 mln. | 
5 „ e e . | 
1 ; In 5832 gallons of wine, how many hoglheads and butts ? 


MORE EXAMPLES. 


N. 2. In 96 tuns of beer, how many hoglheads, gallons, and 
Pints ! 52 | _ 
Breſt. 3. In 25 bogſheads of beer, Scots meaſure, how many 
gallons, pints, and * | | 


J. CLOTH- 


12 REDUCTION. Part l. MW Of 


„ E ü n a 
Reefs 1. In 34 yards 3 quarters, how many quarters and naik ? 
Tas. grs. 


R 


139 quarters. 
. 


556 nails, 


7 R O 0 p. 
In ; 56 1215 13 many quarters and yards ? ? 


in 


MORE EXAMPLES. 


Oueſt - In 38 ells Flemiſh and 2 quarters, how many quarters 
3 f age nails? 
V 3. In 45 els Engliſh and I quarter, how many quarters 


and nails? 8 
| | 8. LONG: MEASURE. 


Oneft. 1. From London to York is 151 miles, how many ſur- 
longs, poles, half-yards, ns and bariey-corns, will reach from 
the one * to the other : ? | 


151 miles, ; : _ 


1208 furlongs, 


R * i . o 
KIT 3 En 8 a; ee EE Ee Ov Wn 2d FEAR re a Edo 
„„ <> MASS AL; 9 3 9 Wo ou ER 4 4 
bare e Tee to 3 8 e 8 


9567360 inches. 


28702080 barley- corns. e / 
PROOF. | 


Chap. VI. E D U CTION, = ng 


P R 0 O F. 
a. 28702080 barley-corns, how ny inches, half: yards, poles, 
£ furlongs, and miles? 
1 ” MORE EXAMPLES. 
_ Queſt. 2. In 00 miles, how many chains, poles, balyards, and 


4 inches? 2 
f 9ueft. 3. In 950+ Scots miles, how many furlongs,, chains, feet, 
4 and ch? 
A 9. LAN D. EAS RE. 
= Queſt. 1. In 75 acres, how many roods and poles ? ? 

{0 : 75 Acres; Or thus : 8 75 acres, 

5 55 

300 roods. 450. 

| W. 85 e N 


12000 poles | | 12000 poles, 


| P R O O F. | 
In 12000 e ſquare poles, how many roods and Acres * ? 


MORE EXAMPLES. 


Oueſt. 2. In 84 acres 3 roods and 1 poles, how many roods and 
poles ? | 


gueſt. 3. In 96 Scots acres, how many roods, falls, and ells ? 
14 VVV 

43 Que ſt. 1. In 28 years 24 weeks 4 days 16 hours 30 minutes, how 
many minutes ? 


> 


Yearr, weeks, © days.” 1 minutes. 
Ff oa” . 
42 oy 

1480 weeks, 


10364 days. 


248752 hours, 
S 


14925150 minutes. 


PROOF. 


F XR 0 0 F. 


In 14925150 minutes, how many hours, days, weeks, and years * 


The above reduction allows only 364 days to the year; but if 


you incline 10 be accurate, find the hours in 365 days 6 hours, a 
Z complete year, and then reduce as follows. 


5 Day,. hours, elt, dei. 8 min, 
; 395 - „„ JF 
1406 | | I72 days. 
730 | | 0h. oe 
8766 hours in one year ; ö 69. 4 
28 5 | 345 
7012 >, 5 | 4144 hours. 
17532 5 245448 
245448 hours in 28 years. 249592 hours in all. 
wa — ge S e 
14975550 minutes. 
P R 0 0 F. 


In 14975 559 minutes, how many hours and Frans | ? 


M O R E A M FL E 8. 


Duof, 2, How many bours and minutes from the creation to o the 
birth of Chriſt, it being accounted 4004 years. 
Nueſt. 3. How many hours and minutes from the birth of Chriſt 
to che end of the year 1776 : : | 


Nat Reduction. 
In workin g mixt redudtion obſerve the following 


R U I. E. 


By reduction deſcending bring the given name to ſome ſuch third : 


name as is an aliquot part hoth of the name given and of the name 


fought, and then by reduction aſcending bring the third name to 


the name ſonght. 
Mist reduction, as well as reduction deſcending and aſcending, 
extends to money, and to things weighed, or meaſured, as follows. 


RE D UCTION. 1 — 


Chap. vi. REDUCTION. 


Oueſt, 1. In 564 I. how many guineas ? | 3 ohes 
Here the name given is pounds, the name ſought is guineas, and 


the third name, to which the pounds are reduced, is ſhillings ; for 
_ a ſhilling is an aliquot part both of a pound and of a guinea. 


OPERATION. ROOF, 4 
764 pounds. In 527 guineas 13 ſhillings, 
. 5 how many pounds??? 


 Guineas, ſhillings, 


__ 21)15280(727 | guineas, | 729 135 


147 8 e 


160 e — 0 


152810 


_ (13) ſhillings, os} os 5 


Queſt, 2. In 832 moidores, how many pounds Sterlingg 
Here I reduce the moidores to ſhillings, a ſhilling being an ali- 


quot part both of a moidore and of a pound Sterling. 


832 moidores In 1123 l. 4s. how many moi- 
27 ſhill. in 1 moidore. _ TO y | 
_— | e 1 
5824 1123 4 
m_ 1 

20) 224604 ſhillings. 27) 22464832 moidores. 
eee . 
1123 L. Ster. — 
TY 


— 


34 
54 


(e) 


Quell. 36 


Oueſt. 5 . In 540 dollars, at 4 So 4d. per dollar, how many pounds 
Sterling! BE 


; a * DON. part IJ. 
4 Bf 3. In 968 J. how many merks ? : 5 
Method 1. _._- Method 2. 5 
"ITS: ö $1 
* 5 240 4 
2)2904 half marks. | 3872 A l 
We i 1 
14 52 merk. 1 
£ | 166)232340(145% merks, 3 
160 3 N | 3 
72 8 
64 b 
| 80 p 
22 
"Ja 
E 0 
=—_ 10 method 1. 1 reduce the pounds to half-merks, a 1 be · 
5 ing an aliquot part both of a pound and of a merk. | 
In method 2. I reduce the pounds to pence, and then divide by 
160, the number of pence in 1 merk; but method 1. is the eaſior | 
and ſhorter way. 5 
* R 0 0 | 26 
In 14 52 merks, how many pounds ? 5 
1452 merks. e Or thus: 1452 merks. 
2 Es 160 
3 | 3) 2904 half-merks, 5 8712 
„ 1452 
N 240) 232320968 J. 
50 | 216 * | | 
163 
192 
192 
(0) 


45, 


a 7 p we 1 2 L $A N A . 5 4 2 r re 5 Ds 

. 1 N " N N * PR Y T-ASE + IR 4 „ * 2 N 1 * 5 7 ES bo EI STC» C TR Ss 43 128 Ay = 

| — * 2 „* A , N 5 2277 n „ 0 bot BR BETTE Ie I 33 F553 a1 3 
oa Ent 9 4 N 9 - — a 7 n ob Sr 9 Rs r r v So OT a . Fd LARA. I SS » *£.:5 . N end „ n «ons. C5 ? 7 * 7 =C 
* 1 7 5 - 5 6 8 7 . BS © 6 n N IO, 1 D F " e 2 DI 1 SY $ * 7 - 
1 d ern — 4 rags: — 2 n 8 apes - "ER: 1 — » 50 Dy 3 das bob, 5 2 7; Mg of 7 pF: 8 5 85 2 AY" We.. * 
; IEP ee” 8 8 a 3 * D > 3 n — n r 2 1 r n e x * 
8 * A ty, 1 2 I rare. 9, 33 a — 3 7 £ 3 


245 the number of pence in 1 pound. 


f 60, the number of — in 1 pound. 


| piece ? ? 


GN  KEEDUCTION: . 


RT | Method t. „ Wells 
„„ ;- ::* $20 dollars . 540 dollars. 1 
12 5 „ 1. 13 

; 72 d. in 1 dol. 108 Groats 13 in 1 dol. 162 1 

ee hs „ 


246)a86819{137 1. : _ 610)702l0 
ö 
168 


In 3 1. 1 0 we 1 0 to pence, and chen divide by. 


In method 2. I reduce the dollars to groats, and then divide by 


PROOF. 


1 117 I. Sterling, how many dollars, at 45. 4d. per dollar 3 "3 
1171. Dr thus: 117 J. 
240 60 


/ 
— — — — 


468 —_ 13hroro(540- dollars, e 
234 65 


— 


52) 28080(540 dollars. 52 / 


208, (o) 
208 | 


0 


WP. . In 4785 l. 13 s. how many pieces of 13 1 d. per 


1s REDUCTION. 
134 dl. L. 4785 138. 


Part I. 


2 20 


27 half-pence. 95713 ſhillings. 
ENT . 3 in 1 Billing. 
382852 
3 
| 212297 115(85078 peices of t= 
TT 


— 


137 
135 


— — 


211 
189 


222 
2 Wee 


1 * 


Rem. 00 hall-pence, or 34 


5 * 9 | 
In 85018 pieces of 131 d. each, and 3d, how many on” 
Pieces d. 
85078 3 
595552 
| 170156 | 
5 9 2275 pits 


— I. 4785 13 . 
ä 
120 


* 


Chap. VI. REDUCTION. 10 
Duet. 6. In L. 852, how many pieces of 6 d. of 5 d. and of 4d. 


of each an equal number? 


" — 
= — | 3488 
Sum 15 pence. 1744 
15) 209 280(139 52 pieces of 6d. of 
59 
5 
142 
135 
35 
75 
30 
30 


(0) 
p R 0 4.3: 


In 13952 pieces of 6 d. of 5d. of 4d. of each an equal num- 
ber, how many pounds? Cs e 


13952 pieces. ale engel 5a L. 
ä e 
697660 | 172 
1392 128 

Total 209280 pence. | | 3 48 


3 (o) 
This ſort of reduction could eaſily be extended much further, 
and might be uſed to reduce Sterling money to any ſort of foreign 


money, or any ſort of foreign money to Sterling: but as this is a 


wide field, it is more uſual, and the better way, to aſſign a place 
for this by itſelf, under the title of Exchang P I ſhall 4 


conclude mixt reduction of money by ſubjoining a few 


MORE 


„ 


A * * ver 10 N. Pt 


MORE EXAMPLES. 


Quel. 7. A gentleman was robbed of 57 guineas 33 half. 
guineas and 48 moidores, how many — Sterling d d he loſe? 
Anſ. L. 141: 19: 6. 

Oueſt, 8. In 685 merks 234 nobles and 142 quarter - guineas, 
bow many pounds Sterling? Anſ. L. 571: 18: 10. 
Oueſt. 9. In L. 148, how many pieces of 134 d. of 12 d. of 9 d. of 
6 d. of 4d. and of each an equal nber . 798 Pieces of 
each tort, and 9 d. over. EY | 


AVOIRDUPOILS WEIGHT. 


reſt. 1. In 8 bags cotton, each containing C. 12 11 20, how 


many buns £ SEE 
"es 2 15. 
12 1 20 
35 8 ; 
- ow ( 19) c. 
0 O F. 


5 . 4 tuns 19 C. 10. 20 lb. of cotton be made up into 8 equal 
5 bags, how much will each bag contain ? 


| Tum.C. L. . C. 2 lb. 
8) 4 19 1 20 ( 12 1 20 45. 
3280 1 IG, 


9990 ol 
8* 28 
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MORE EXAMPLES. 


| Oueſt. 2, In 24 equal clibefes, weighing 3 Q 15 lb. each how 
many C? Anſ. C. 21:0: 24. 

Oueſt. 3. One buys of a grocer C.4:1:14 of pepper, and or- 

ders it to be made up into parcels of 14 lb. of 12 lb. of 81b. of 6 lb. 

of 2 lb. and of each an equal number: Required the number of par- 
cels of ck ſort, An. 11 parcels of each ſort, and 28 8 over. 


3. TROY WEIGHT. 


Queſt. 1. In 96 pair of filver ſpurs weighing 3 oz. 12 av. per 
pair, how many pounds ? ? 


210)69112 12 av. 


— — f 
4 


12)345 9 oY 
15. 1 gag 
23 Ib. A. 28 


PROOF. 


How many pair of ſpurs, each pair weighing 3 302. 12 dw. may. 
be made « out of 28 lb. 9 oz. 12 dw. of ſilver? 
02, dw, 1b. oz, dw. 
3-: 18 28 9 12 
20 12 
-9a dw. 345: 
ts et 


12)6912(g6 pair of ſpurs 410 
648 
432 
432 


(0) ; 1 
MORE 4 


112 5 R 1 ee ON. Part I. 


MORE EXAMPLES. 


 Oxeſh. 2. In 7 dozen Giver candleſticks, each Veighing x 10 oz, 
14 dw. how many pounds? Anſ. 74 Ib. 10 o. 16 dw, + 
Queſt. 3. A merchant ſent to a goldſmith 16 ingots of flver, 
each weighing 2 Ib. 4 0z. and ordered it to be made into bowls of 
2 Ib. 8 oz. per bowl, and tankards of 1 Ib. 6 Oz. per piece, and 
talts of 10 Oz. 10 dw. per ſalt, and ſpoons of 1 0z. 18 dw. per 
ſpoon, and of each an equal number, how many of each ſort will 
: ters: be: 2 Anf. 1 veſſels of eh ſort, and 224 dw. over. 13 


WINE MEASURE. 


Oueſt. 1. In 5 e of wine, ogg runlet containing 18 gal- 
"hw how many hogſheads * ? EE. whe 


OPERATION: ; 42; PROOF. 


34 runlets. : | In 9 hhds 45 gallons of wine, 
18 1 how many runlets? 
F*** „ gall. 
272 . 
63) 56120 hhds. 3 Tg 1 rualets Arſ. 
3 1 5 — 14 
Rem. (45) gallons. „ ee | 7 | 
An o bhds 45 gallons. = 
On gt nf : & 


MORE EXAMPLES. 


"Sues, 2. In 752 runlets, how many tierce of wine! ? Aa. 322 


tierce, and 12 gallons; _ 1 
Que ſt. 3. In 840 ee how many ns 9 of 80 gallons. 
ber 3 ? Anſ. 661 punches, and 40 e ee 


5. c LOT A- MEASURE. 
ua, 1. In 96 yards, how many ells Flewih 2; 


96 n 
cy 


es 3) 384. 5 
Ae 128 ells Flemiſh, 


nder ar 


P R O O F. 
In 128 ells Flemiſh, how many yards. 


MORE EXAMPLES: 


94 4. In 450 yards, how many ells Englith ! Auf. 360. 
Nel 3. In 785 ells TIN how many ells Engliih.? 5 471. . 


„ LONG MEASURE. 


Oueſt. 1. 0 Is: 72 miles, bow my furlongs, Jobs bal yards, 
| Je — eet! 5 
72 miles. | 


8 
ꝗP?— 


76 furlongs; 
40 

25040. poles 

. 

2364 


2) 253440 half. yards. 


126720 yards. 
2 


* N 


380160 feet. 


5 „ G 0 *. 


in 0165 feet, how 5 yards, halſ-yards, poles, ſurlongss | 
and miles? Ea 


MORE EXAMPLES. 


Queſt 8 | Sbppoling the circumference of the th. to be divis | 
_ ded into 360 degrees, and each degree to contain Co miles, 1 de- 
mand how many miles, furlongs, poles, haif-yards, yards, feet, 
inches, and barley-totns, will reach round the globe of the earth? 
Anſ. The barley-corns are 4105723000. | ; 

Deſt, 3. In 150 Englith miles, how many Scots miles? 41. 
133 miles, 6 furlongs, 10 ſails, and 15 feet. 


Mixt reduction of weights and meaſures, as well as that of mo- 
ney, might be carried a great way farther than what is done here; 
but the above ſpecimens, it is hoped, will be und luflicient in- 
ſtruction to the learner, 


B Praia 


K 2 
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REDUCTION. 


| Pradiical Selin, | 


1. In a purſe containing 84 guineas, 56 half-guinezs, and 43 f 
moidores, how many pounds Sterling ? AI L182; $$: 

* gentleman ſetting out on a journey carried along with Aim 
3 Joannes's, being L. 3, 12s. each, 17 guineas, 13 half-guineas, 


14 crowns, 10 half-crowns, 15 ſhillings, and 9 ſixpences; and 


fnds, on his return, by his pocket- book, that he had ſpent L. 49, 
4% : How many pounds Sterling did he carry out, and how ma- 
ny brought he home? * He carried out L. 59, 45. and Frou | 
home L. 10. | i 
3 merchant bought 30 hogfheads fame, Viz, 12 bhds, con- 
taining C. 16: 114 each, 12 hhds weighing C. 14: 3: 7 each, 
and 6 hhds containing C. 15: 2: 21 each: How many tuns oſ ſu- 
gar did he purchaſe? Anſ. 23 tuns $ C. 1 Q. 14 lb. oP 
4+ In 96 firkins of beer, 9 gallons each, how FOE hhds of 1 
gallons per hhd? Auf. 16 hhds. 
F. A piece of ground, con ſiſi ting of 26 acres is to be laid out in 
ſmall diviſions. of 3 roods and 10 6 Poſes each ; how many. imall di- 
viſions will there be? Anf. 3 2. N 
6. Queen Eliſabeth came to the throge of England the 15th of. 
November 1558, and died the 24th of March 1603, in the roth 


year of her age: What year was the born? and how many months, 


of 28 days each, did ſhe reign, reckoning 365 days 6 hours to a 


year? Ar/. She was born in the year 1 533» and moles 578 
months 2 weeks «nd i day, 


. To 
THE RU L E 0 F 'T 1 R E E 


HE Rule of There ee, called alſo, on aceounti of its | Keel. 
lence, the Golden Rule, from certain numbers given, finds 
another ; and is divided into flimple and F compornd; or into 1 


b and | double. | iS 3 65 Tp ; 
| | 4142 2 #87 5 
SECTION 155 SOD e 
The ſimple or fingle'R e Tine. Daft 21 ve 


Tus. ſimple rule of three, from three numbers given, finds. a 
ſourth, to which the third bears the ſame eee as the firſt 
does to the ſecond. _ CTR” i 
The nature and properties of ee e nuchbeys Gaye un- 


derſtood ſuſſicientiy for our purpoſe — the 5 endo 
tions, 
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In comparing any two numbers, wich reſpect to the proportion 
which the one bears to the other, the firſt aumber, or that which 


bears proportion, 1s called the antecedent; and the other, to which 


it bears proportion, is called the c quent ; and the quantity of 
the proportion or ratio is eſtimated by the quot ariſing from divi- 


ding the antecedent by the conſequent. "Thus the ratio or proportion 


betwixt 6 and 3 is the quot ariling from dividing the antecedent 6 


1 by the conſequent 3 3 namely, 2; and the ratio or proportion be- 


twixt 1 and 2 is the quot ariſing from the diviſion of the antecedent 


"1 by the conſequent, 2; namely 2, or one half, 


Four numbers are ſaid to be proportional when the ratio of the 


firit to the ſecond ts the fame as that of the third to the fourth; 


and the proportional numbers are uſually diſtinguiſhed from one 


another as in the tollowing 3 


© 3. 2 2 16 6 9 12: 18. 


Proportional PS or numbers ia proportion, are uſually 
denominated terius; of which the firſt and laſt are called extremes, 
and the inter mediate ones get the name of mean, or middle ter mi. 

If tour numbers are proportional, they will alſo be inverſely pro- 
portional; that is, the ficft canſequent will be to its own antece- 


dent as the ſecond conſequent. is to its antecedent; or the fourth 
term will be to the third as the jecond is to the fir it. | Thus, if 
6 23 35 10 5. then by inverſion, 3.1 6 :: f: 10, or 5: 1033 33 6. 


_ Euclid v. 4 cor, By either of theſe. kinds of invcrſion may wy 


queſtion in the rule of three be proved. 
It four numbers are proportional, they will alſo be erbat 
proportional; that is, the firſt antecedent will be to the ſecond an- 


tecedent as the firſt conſequent is to the ſecond conſequent; or the 


pit term will be to the third term as the ſecond term is to the 
tourth. Thus, if 8: 4: 245 12, then, by alter nation, 8: 242: 4212. 
Euclid v. 16. | 


But the celebrated. property of four proportional ak is, 


5 chat the produc of the extremes is equal to the product of che 


a e s, 1 8526 3 9, then 2x9 2 x6=18. Eu- 
clid vi. 


Shea we have an eaſy method of finding a fourth proportional | 


to three numbers given, v/z. 


Multiply the middle number by the laſt, and divide the product 


: by the firſt, the. quote gives the fourth proportional, 


EXAMPLE. 


-Diven 6 5. md 36, to find a fourth proportional ; put x equal 


to the fourth proportional, then 6: 5 :: 36: x, and 5 x 36 =180 
GX x; | Wheretore, dividing. the product 1 190 by the factor 6, 


the quot gives the other factor x, . 30, the eds propor- 


tional fought. 


P 2 . kia 5 


2 1 1 4 
1 


1 ** 4 
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With the number ſought, in the middle. 
5 Ferms are entremes, and always of the lame kind. 
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Every queſtion in the rule of three may be divided into two parts, 
viz, a ſuppoſition and a demand; and of the three given numbers, 


two are always Wan in che ſuppoſition, nnd only one in the de 
and: 


EXAMPLE. 


If 4 yards colt 12 ſhillings, what will 6 dk colt at that rate? 
In this queſtion the ſuppoſition is, if 4 yards coſt 12 ſhillings; 
and the two terms contained in it are 4 yards and 12 ſhillings ; the 


demand lies in theſe wor ds, What will 6 yards colt ? and the only 
term found in it is 6 yards 


'The ſuppoſition and demand being thus dilinguiſhed, proceed 


to ſtate the queition, or to put | the terms in due order tor operatiogs 


as the r rules direct. 


. 
place that term of the ſuppoſition, which is of the ſme kind 
The two remnawning. | 


N 1 1 N. 


Conſiè der, from the” nature of the ali whether the 45e 


8 mult be greater or lets than the middle term; and if the anſwer 
mult be greater, the leaſt extreme is the diviſor; but if the anſwer 
mulſt be leis than the middle te: m, the greateſt extreme is the diviſor. 


F . 
1 the diviſor on the left hand, and the other extreme on the 


right; then multiply the ſecond and third terms, and dividę their 
| product by the firit ; and the quot gives the anſwer; Which! is al- 
ways of the ſame name with the middle term. 


When the diviſor happens to be the extreme ſound i in che ung 


ſition, the proportion 18 called direct; but when the diviſor hap- 


pens 0 be the xtreme in the detiand, the proportion is inverſe, 
The three rules delivered above are indeed ſo ſramed, as to pre- 


clude the dillinction of direct and inverſe, or render it needleſs, the 


Jeft-band term being always tie diviſor ; but yet the direct que- . 


| ſions being plainer in their own nature, and more eaſily compre- 
| hended by a learner, I ſhall, in the firſt place, excmplify the rules 
by a ſet of queſtions of the direct kind, and me after wards adduce 


a collection of ſuch as are inverſe. 


* The / mple Rele of. Three direct. 


Breſt, 1. If 5 yards colt 12 ſhillings, what will 6 yards coſt at. 
ke F418 2 | 


. The ſuppoſition : and demand of this queſtion have already been 


di Ringuilhe, 
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diſtinguiſhed, and the two terms in the former are 4 yards 12 ſhil- 
logs, and the only term in the latter is 6 yards. 

The number ſought 1 is the price of 6 yards, and the term in 
the ſuppoſition of the ſame kind is the price of 4 yards, viz. 12 
ſhillings, which I place in the middle, as directed in Rule I. and 


the two remaining terms are extremes, and of the lame kind, viz. 
| both lengths. l 


„lt i eaſy to perceive FX, yds. Ts te. 

that the anſwer muſt be 4 164 222 6 

greater than the middle 7” 5 

term; for 6 yards will colt 3 

more than 4 yards ; there: , + 4)72(18 ſhillings Anſ. 
fore the leaſt extreme, viz, „%%%%%ͤ;E 
4 yards, is the ee ac- — 

cording to Rule II. me 8 3 

: F 


5 GG. 
When ier 1 es the Jiviſer 4 yards 0 on the left hand! and the ] 
| Other extreme 6 yards on the right; and multiplying the ſecond 
and third terms, I divide their product by the firſt term, and the 
quot 18 is the anſwer, and of the ſame name with the middle term, 
viz. ſhillings, according to Rule III. 


And becauſe the diviſor is the extreme ſound in the ſuppoſition, | 
the proportion is direct. 


Oueſt 2. If 7 C. of pepper coſt 211. how much will 50. coſt at 
that rate? 

The oppoſition in this queſtion is, that 7 C. of pepper coſts 161, 5 
aud the two terms in it are 7 C. and 16 J.; the demand 1 is, How 
much will 5 C. coſt? and the term in it is 5 C. 
The number ſought is the price of 5 C. and the term in the ſup- 
poſition of the fame kind is the price of 7 C. viz. 211. which I place 
in the middle. The two remaining terms are extremes, and of the 
fame kind, "viz, quantities of pepper. 


,, d 6: L. C. 
anſwer muſt be leſs chan 9:8 31 37-5; 
the middle term ; ä 3 | 
will coſt lefs than 8 Cid... — 
_therefore the greateſt ex · „ 4) 106(1s A 
treme, 78g. 7 C. is the di- 5 „„ 
yifor, 2 
3 35 


3 
Accordingly 
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Accordingly I place the diviſor 9 C. on the left hand, and the o- 
ther extreme 5 C. on the r ght; and having multiplied the ſecond 
and third terms, I divide heir product by the firſt term, and the 

quot 15 is the anſwer, of the fame name with the middle term, vis. 
JJV JC VVV 
And becauſe the diviſor happens to be the extreme in the ſuppo- 
%%% œ ²⁵ MMM 8 
Pref. 3. If 13 yards of velvet coſt L. 21, what will 27 yards 
FE PET „ whe 


VVV 
. „ + 9 
1 13) 4913 d. 
When there happens to e, ES 
be a remainder, it may be 1305 67043 L. Rem. 9 d. 
reduced to the next inferior 3 7 
denomination, and the o- = 
peration continued, as in 47 | 13) 36(2 . 
the margin; and in this e IT. 1 , 
caſe the quote will conſiſt ow 21.04 Row RI I 
of two or more parts. Pig Lodo ES 
13) 16c(125. 
— FI 0 9 
0 Arſe. 43 12 3 217 


i ps 70 5 | Rem. 4, ET Era 3 i | 
Such remainders are always of the tame name with the prece- 
ding part of the quot. Thus, the firſt remainder 8, and the firſt part 
of the quot 43, are both pounds; and the ſecond remainder 4, and 
the ſecond part of the quot 12, are both ſhillings ; and the third re- 
mainder 9, and the third part of che quot 3, are both Pence; and 
the fourth remainder 10, and the fourth part of the quot 2, cre. 
both farthingss. , Ul wy — ON — 
As we have no money under farthings, the laſt remainder cannot 
be reduced any lower; ſo there remains 10 farthings to be divided 
by 13; that is, there is wanting to complete the quot the thirteenth 
part of 10 farthings, or the thirteenth part of every remaining far- 
thing ; that is, ten thirteen parts of one {arthing ; ſo J ſet the re- 
mainder 10 above and the diviſor 13 below a lice drawn between 
them, in the form of a fraction, of which the remainder is the nu- 
merator and the diviſor the denominator. © © © —.— 
Que ſt. 4 If 14 lb. of tobacco coſt 27 ſhillings, what will 478 lb. 
coſt at that rate? | | 
. I; 


R "AS Ig {do Bom ade 

3 i e S0 oo * 3 . 

* It n R e r 

1 2 2 2 wth 3 2 2 3 7 prey 3 
2. e 


9 * 3 8 3 
oy Wy * 8 PART Ho 
N 


2 c ee ee "> Soft 
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MS . 
If 14: F943 006: 


14) 1296 ( l 
1 1 ö 
Here the middle term ba- 30 
ing ſhillings, the firſt part . 28 


of the quote is o — 
hings; which J divide by | 56. 


20, and ſo reduce it to 4 


pounds. . 5 e | OD 


| Rem. 123. 
There remains at Tat 2 955 —— 


farthings, to be divided by _ — 
14; fo I ſubjoin theſe by a | 14)raa(10 d. | = 
way of fraction to the pre- 5 8 14 

_ ceding part of the quot; as 1 — 
in the former example. Fa, Rem. 40. 


Rem. #5, -- 
_ Oueſt, 4. If 15 ounces *. fver be worth L. 3 3, 1755s. what are % 


- ounces worth at that rate ? | » 


If the middle term be IS ERS 100 Was” 1 


33 or mixt, and ſo IE 1s: 3—15 : 4.86 
conſiſt of two or more parts, | 20: 


reduce it to the Toweſt, 5 2 


and the anfwer will come 75 (hill. 


out of the ſame name „„ 5 8 
that of the loweſt Part. „„ 


The middle term here oh 2 i nn 
is . complex, conſiſting JC rob. in 
two parts, pig. pounds and 1 o (430 ſhillings: 
ſnilſings; o reduce it tio 1060 53. wr 
ſhillings, | and c Loan goth: 
comes. out in ſhillings 3-7, Ot hf rnngt- 90; 
which I reduce to pounds, ß I ot * 16 85 

p | | TRY Pl: 14, e 


— 
wo 
— 
AN 
> 
wn 

O 


2 
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The parts of a complex term may be diſtinguiſhed from one an- 
other by a ſtroke ; as in this example. th 


Oueſt. 6. If 18 C. ſugar coſt L. 54, what will 70. 30 10 kb. 
colt at that.r rate? : 
0. L. C. 2, . 


7 7 8 1 
PTT 22 
1 * PSs _ 
- 2016 b. 882 lb. 
When any or both of the . . £ 
extremes happen to be com- e | nl 
plex, or mixt, and ſo conſiſt 5 e 
of two or more parts, re- ; 9 — 
duce both extremes to the ror) oa 
loweſt of the parts; for in n 4⁰32² 5 | 
+ the operation both extremes 1 5 — . 
muſt be equally low, « or of | 1 55 7308 | 
the ſame nam. | _ _ 6048. 
Thus, in this e 5 Rem. 1260 L. 
the extreme on the right | ; „ 20 
hand is complex, conſiſling ; 33 
of three parts, viz. C. W.. 2018)a5200(12 & 
and Ib.; and fo I reduce 4.1.4.3. $000. + 
both this extreme, and alfo yn La 
the other extreme on the | 35040 
Left hand, to Ib. the loweſtt 1344032 
of the parts. 5 —— 
i 88> 
2016) 1209606 d. 
12096 
=—_ „„ 0 
= . 95 23 % 0. 


. 16 C. 3:1 14 of raiſins coſt L. 10: 2: 6, what, cl 
6C, 3 Q col ar that rate? fs 


Chap. VII. The Rule of THREE.” e 


„„ „ „ „ + 2 
If 3—1 14 10-26 :: 6-23 


3 20 6 
5 e 
6 756 lb. 
Here all the terms are 7 - i 
complex, and the two e- Cs 
tremes are both reduced 1458 
to 1b. that being the loweſt „ 
- of the nl. 1501 


The middle term, for eee ( 2 
che like reaſon, is reduced 1312 43 U 
to pence, and accordingly NE | 1. 20 5 $ 
the quot or anſwer comes BE na 
- wat in pen es. 3024 60 


Que. 8. A goldſmith bought a wedge of gold, which weighed 
14 lb. 3 02. 8 dw. for the ſum of L. 514, 48. : I demand what it 
ſtood him per ounce? _ 5 „ 

| 7. Do 03; , . . . 
If 14—3—8 : 514—4 ::: 1 
RP 0» 
17102, 10284 ſhill. 20 dw. 
| 20 „ 5 


dw. 3428 3428) 205680 (610 ſhill. 


m. 
Anſ. L. 3 per ounce. 


Here the left-hand extreme being complex, both it and the other 
extreme are reduced to penny-weights, the loweſt of the parts. 


The middle term, being likewiſe complex, is reduced, te ſhil- þ... 


lings; and fo the anſwer comes out in ſhillings ; which I reduce to. 
pounds, ; . 8 N | , 


7 EL Queſt. 9; 


Rule of THREE. 


* * | The 


the value Ot the 4 hogſheads at that rate? 


will L. 16, 48. 8 


Arſ, 72 yards, We 


Peuces. 


ra. . 


On 9. 8 grocer bought 4 hogſheads of ſugar, each weighing 
. 6: 2: 14, which coſt him L.2:8:6 per be Required 


* | * 2; 


(o) 


| Queſt 11. 


6 2 14 "2 1422 3 : 2968 
8 FF e An. 582 
20 2 To = ol 5936 
26 | 12 23744 
1 ee „„ . 
256 + 582 d. — — 275 
I beet 1120 1727376 (15423 d. 
2908 w. in 4 bas, | 1 „„ 
1 — 240) 1284 
| When part of a term only TE + — 
is given, and the term to be 560 L. 64 5 3 Aa.. 
completed by multiplication, . — 
| it is generally convement to 473 
3 complete the term, or eren 448 
to reduce t, before you ſtate | — 
the queſtion. e 
| 4 
336 
3 
(o) 


Oueſt, 10. If 45. 6 d. is the price of I yard, how many yards 


J. 
If 2 6—4 
* 20 
F 9 324 
V/ien the middle term hap- . 
pens to de 1, or unity, in this . 
caſe, 2 neither multiphes nor 90648072 Je 
3 divides, you nave oaly divide 5 
=_ the bird term Ly the trit, and . 
; | th. quot is the antwer. 18 . 
| I 


In this example both extremes are complex, and reduced t to ſix- 


Chap.VITL, The Rule of THREE. 1 
Queſt. 11. If the yearly rent of a houſe be L. 73 how much is 


that | * 
| Days. * 4. 
= PTE, 3 = INE? 73: 
When the third term happens to be 1, 1 20 
Fou have only to divide the middle term „% ĩé LION 
. i No the firſt, and the qt. is the — 36 1 180 8. 
| 5 | | 24 oN | 
4. 48. per day. FG © 


Bur if in ch caſe the middle term be les chan the firſt, it 1 
be reduced to ſome lower denomination, viz, till the middle term 


thus reduced may be divided by the firſt. 


Oueſt. 1 12. A merchant bought I4 pieces of broad cloth, each 
piece containing 28 1 at 325 6% d. Per Var 925 much 
| did the 14 pieces colt? 5 | 
| yd. . / 3h "oe; 


14 pieces. If 1: 13-64: 392 
N i a 12 gs ; © 2 WP 
Oe N 1960 
28 | - | ___— 
392 yds in 14 p. l 240 
e „„ 24)127 $00(5308 « . 
1 
* L. 265 g 
T4: 
= 
200 
5 192 
22 265 8 4 Rem. (8) halfpence. 


; When the firſt term happens to be 1, the product of the ſecond 
and third is the anſwer. 

The middle term here being complex, i is reduced to 1 

and accordingly the product, or anſwer, comes out in + balfpence, 
which I reduce to pounds, 


Oueſt. 13. A draper buys 50 pieces 1 kerſey, each piece con- 


taining 34 ells Flemiſh, to pay at the rate of 8s, 4d. per ell En 
lik; How much did the 50 pieces colt : ? : 7 | 


Q 2 3 = 


1 * 
a = RR, 
« TE. * F 2 "ap "IH , 
1 : „ 1 
% at. ©} "a. . 7 * 
„ 1 3x. 4 775 
* . 91 4 
7 „ * oo - 
* 5 


„„ Rile of | THREE: 


777. 4. d. iS grs, {2 | 5 755 AT. 
If 5: > pry : 5100 ON 2 
100 5)510000 FEES, | 1700 elk Flemiſh, 
"12)102000; m20/%// 0ñꝗ 1 nn ng rf 
asf. 4251. | 


. 14. What is che yearly intereſt of A Lis 16: 6a at 4 ; per. 
pent.? 


Prin, int. "Pail; a 
ating = WM = Oo. 
If 100 5 e 5 
F 


eee 18 9 4. af 55 75 


| babe | | 5 117955 1 0 * 


750%% Fn 2 
„ Ie : £98. 


060 — 355 . 


MORE EXAMPLES, 


Ovehe 15. If 17 yards of cloth coſt L. 19: 2: 6, what will 35 
yards colt at that rate? Anſ. L. 39: 7: 6. 
Sue. 16. If 24 lb. of raiſins coſt 6s. 6 d. what will 18 frails 
©: coſt, each frail weighing 3 Q. 181b? Auf, L. 24: 17: 3. 

">. Deſt. . If 40 pieces of 15 coſt L. 750, 15 8. what f is the 
price of f piece? f Lais 15 295. | 


Queſt. 18. If 1 ell of cloth Fg 8 8. 4d. how many ell will 
L.10: 16 :8 buy? Asſ. 26 ells. 


Queſt. 19. A gentleman expends daily L. 5.1 5 S.: How much 

is that in a year, Anſ. L. 2098, 15s, 

5 -; 294 20. A merchant buys cloth to the value of L. 537. 12 8. at 
d. per yard: How many yards did he buy? Ar/. 2016 yards. 

Ts 9. 5 21, If I fell 14 yards for L. 10, 10 8. how many ells Fle- 

wifſh (hall I fell for L. me, : * 65 at that rate? Pb 504F ells 


Flemiſh, 
fl ul. 22. 


* 
5 


* * nnn 
2 ; } * 
6 | 
"" E 
g 8 4.5 
Z 
n 
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Oueſt. 22. What is the price of 14 ingots of ſilver, each i ingot 


weighing 7 Ib. 5 oz. 10 dw. at 58. per ounce? Anſ. L. 313, 5s. 


"Queſt, 23. A grocer mingles 17 C. 3 C. 14 lb. of ſugar, at L. 4, 

48. per C, with 8 C. 3 Q 21 lb. other ſugar, at 6 d. per Ib.: 
What i C. of this 3 worth ? An. L. 3: 14: 8. 

Queſſ. 23. A draper buys 8 packs of cloth, 8 pack containing 

4 parcels, and each parcel 10 pieces, and each piece 26 yards, for 


| wick he paid at the rate of L. 4, 16s. for 6 yards : How much 


did the whole coſt? Anſ. L 6656. 


Queſt. 25. A . agen 7 cas 1 of broad cloth, which 5 
| coſt him in all L. 201: 12: 8; for 86 yards of which he paid at 


the rate of 13s. 4 d. Bi yard : How much did he give per yard 
for the reſt? Ar 18 8. 6d. per yard. 


Que ſt. 26. An oilman bought 3 tuns of oil at the rate of * 50, : 
5 11 8. 4 d. per tun; and ſo it happened that it leaked out 85 gal- 


lons; but he is minded to fell it again, ſo as to be no loſer : How 
muſt he ſell it per gallon? Anſ. At 4s. 68 d. per gallon. 


| Queſt. 27. A ſhopkeeper bought 4 bales of cl cloth, each bale con- 

taining 6 pieces, and each piece 27 yards, at L. 16, 4s. per piece: 
What was the price of the whole? and what the rate per yard 82 5 
Anſ. The 2 5 5 coſt L. 388, 10 s. and the rate per yard was 125, 


Queſt. 28. A bankrupt, who owed L,1490: 5: 10, compounds 


with his creditors for 7 8. 6d, per L.; ; How much did he pay in * 


all? Anſ. L. 931: 8 74. 


Que ſt. 29. If the * of a ſmall eſtate ks 1. 20 what will this 
afford to ſpend every calendar month, in order to fave, or lay up, 


I. 80 at the year's end? 2 14:3 4. 


Queſt. 3o. The rents of a whole pariſh amount to L. 3500, and a 


rate is granted of L. 131, 5s.: What is that per pound? Anſ. ꝙ d. 
Queſt. 31. Received 42 C. 2 Q. cotton, at L. 3, 15s. per C. and 
12 lb. cloves, at 9 8. 1d. per Ib.; for which I have given in part 


| 1000 yards linen, at 25.9 d. per yard; What balance do I owe ? 
Anf. I. 27: 6:6. 


Queſt. 32. A chapman bought a parcel of ſerge and Thalloon, ; 
q which together coſt him L. 61: 9: 2, the quantity of ſerge he 


bought was 236 yards, at 3 8. 2 per yard; and for every 2 
| yards of ſerge he had 3 yards of ſhalloon : How much ſhalloon 


bad he? and what did it coſt him per f : An. 3 54 "ITY of 


ſhalloon, at 15 d. per yard. 


It The 2 1715 Rule of Three * 1 


3; Dept, I, If 8 men can do. a Piece of work in 12 FO in how 
many days will 16 men do the Tame ? 


In this queſtion the ſuppoſition i is, If $ men doa piece of work 


in 12 days, and the two terms contained in it are 8 men and 12 
days: The demand lies in theſe words, In how many days will 16 


: JL oy * ſame? and che * term contained! in it is 16 men. 


— 5 


* 8 7 


126 The Rule of THREE. Part I. 


The number ſought here is the days i in which 16 men will do 


the work, and the term in the ſuppoſition of the ſame kind is 12 
days; wherefore I place 12 days as the middle term, according to 
Rule I. the two remaining terms are 9 and of the ſame 
kind, viz. both of them men, 


It is obvious that the anſwer muſt be men, days. men. 


Which I place on the left hand, and the 


leſs than the middle term; for 16 men 16 12 78 

will do the work in fewer days than 8 e Sh 

men; and therefore, by Rule II. the 1 
greateſt extreme, viz. 16 is the diviſor; 8 days. Anf, 


other extreme on the right, as directed 
in Rule III. Then multiplying the ſe- . 
cond and third, and dividing their pro- 


duct by the firſt, the quot comes out in days; that is, of the fame : 


name with the dale term. 


And becauſe the extreme found i in hs demand happens to be the 
Giviſor, the proportion is inverſe, | | 


Queſt. 2. If 30 yards of cloth that is 5 5 quarters broad, be requi- | 
red to hang a bed, how many yards of 3 quarters broad will ſerve | 

the ſame purpoſe? 
The ſuppoſition here is, that 30 yards of cloth 5 quarters broad 
are ſufficient to hang a bed, and the two terms in it are 30 yards 
| of length, and 5 quarters of breadth : The demand is, How ma- 
ny yards of cloth that is 3 quarters broad will hang the ſame bed? 
and the only term in it is 3 quarters of breadth. 


The thing ſought is the length or number of yards of cloth : 


quarters broad requiſite to hang the bed, and the term in the ſup- 
poſition of the ſame kind, is 30 yards, which therefore I place in 


the middle; the two remaining terms are extremes, and of the 
ſame kind, viz, both breadths. 
It is eaſy to perceive that the 1 length. a 


anſwer muſt be greater than the 72 40 mY: 6 

middle term; for more yards of. 3 30 $- 

cloth 3 quarters broad will be 5 75 | 
neceſſary to hang a bed than of — 1 

cloth 5 quarters broad, and the 301 50(50 yards PS 
narrower the cloth is the —_— 15” | 


length will be required ; where- 


fore the leaſt extreme is the divi- 1 | top 
| Jor, which I place on the left 
band, and ſet the greater extreme on the right. 5 
And becauſe the extreme found 1 in the demand 1 is the diviſor, the 


proportion 1s inverſe, 


Ouefl. 3. If the penny-loaf 0 8 ounces, when flour is ſold 


at 28. or 24 d. per peck, what ought to be the RS of the 
gd when flour is ſold at 18 d. per peck ? 


n 


W. Ale > - WER 
ö BBC = 4A oe ig 
* wp 3 . . © as AS * Vo * : 
We py 2 n 4 


8 
. 
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. N OZ. CT: d. 4 
18 2 1 1 24 


18)192(10 02. 
e 
Rem. 12 OZ, 
20 


It is obvious that this an- 
ſwer muſt be greater than the 
middle term; becauſe the 
cheaper the flour i is, the hea- 
vier ought the penny-loaf to 
be: and therefore the leaſt. | | e 

extreme is the diviſor; which 5 60 
J according]y place on the left . | 54 | 


hand, 
| Rem. 6 6 dw. 
„ 
5 18)144(8 gr. = -— ol 
"8; 7 | 


© 


Ove. 4 "If: Tre vice be carried 26 miles for a ſum of 
money, ws many miles ought 1800 Ib. Foun to be carried for 
the fame tum ? 15 

wo alter; lb. 


70000 7005 
2 940 5 


a 10 OZ, 13 dw. 8 ar- 


1 8 Kier the anſwer muſt be 1800: 36 :: 1200 
| leſs than the middle term; 8 15 2288 | 
becauſe the heavier the load 5 ie 
is, the fewer miles ought it gte gest, miles. A5, 
to be carried for the ſame | 36* 
money; and ſo the greater — 
extreme is the diviſor, and 72 
placed oa the left hand, | 72 
0 


| Oneft, 5. If L 100 in 12 months: gain a m of intereſt, whay 
ral will gain the ſame ſum of intereſt in 8 months? 


Here the anſwer muſt be greater m, IL. n. I 
than the middle term; becauſe the 8: 180 17ẽla: 1 
fewer the months are, the more 100 4 
principal will be required to gain — 
the ſame ſum of intereſt, and there- 991200 


fore the leaſt of che extremes is the 5 
diviſor. | 


„% wm THREE. put. 


Quel. 6. 1. 40 poles in length, and 4 in breadth, make an a- 
ere, what muſt be the length to make an acre when the breadth 1 is 
15 poles? 
breadib. length, breadth. 

* : 40 22 4 


4 5 
; Here the anſwer muſt be 15)16o{10 poles. 1 
leſs than the middle term; "TS 5 


becauſe the broader a piece 5 
of ground is, the leſs length 
is required to make the acre; 


Rem. 10 poles. 1 
1 OY in I pole, 


and fo the teſt of the ex - 
| crews | is the diviſor, 3 "bs be 35053 half-feet. 
bs & 8 
— 11 feet. 
le feet 5 5 30 
A. 10 11 OT TR 
(e) 


Oe. 7. How wack pluſh of 2 quarters wide will line a cloak , 
that hath 1 in it 4 oo of 7 quarters wide? | 


4. 
; Here the anſwer mul be | ry Ry 
greater than the middle term; . 
for the pluſh being narrower— . 
than the cloth of which the ae, yards. Anſ. 
cloak is made, will require Bak 
more * 5 

-@ 


Oueſt. 8. If 36 yards be a rood of maſnoanck, at 3 (et high, 
how many yards will make a rood at 9 feet high? it 


Feet, garde. feet. 
9 36 
3 


; _ 9)108 


: Anſ. 12 yards. 
MORE EXAMPLES. 
Queſt. 9 if a meſſenger makes a journey in 24 days when the 
day is 12 Votes long, in how many days may he make out the + 
ſame journey when the day is 16 hours long? Anſ in 18 days. 


Queſt, 10. If 360 men be in garriton, and have proviſions only 
I | for 
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for 6 months, how, many men muſt, be turned out, that the ſame 

ſtock. of proviſions may laſt 9 months? Anſ. 240 men are to be re- 

. rained, and the reſt, viz, 120, mult be turned out. 

Queſt. 11. If I bave 1200 Ib. weight carried 36 miles fir um 

of money, how many pound- weight thall I have carried 24 miles 
- for the ſame ſum ? Anſ. 1800 lb. 

Quiet. 12. If I borrow of a friend L. 64 for 8 months, what 

ſum ought I to lend him for 12 months in order to requite the ta- 

vour? Anf. L. 42 113˙ 4. 7B 

Queſt. 13 A fabric is reared in 8 nga by 120 wotkines ; and 
another fabric, on the ſame plan, and of the ſame dimenſions, is 


ed! Anſ. 480. 


have new coats, each coat containing 3 yards 2 quarters of cloth 

that is 6 quarters wide, and they are to be lined with ſhalloon that 

is yard wide: How many yards of cloth will the coats take ? and 

how many yards of ſhalloon will line them? Anf. 3500 yards . 
cloth, and 5250 yards of ſhalloon. 


will be ſufficient to line a room that is 24 e round and 4 ney. 
high? Av. 128 yards. 

Queſt. 16. If I lend my Gd "i 650 for 22: 3 how 100 
ought he to lend me L. 53 68 to requite my kindneſs! . 
I ene, | 
Queſt. 17. If 50 hobſes are 1 a year in corn for a cer- 
tain ſum, when oats are ſold at 9 s. per boll, how many horſes 
may be maintained a year in corn for the ſame ſum, when oats are 
at 10s. per boll? Anſ. 4; horſes. 

Queſt. 18. If the penny-loaf weigh 10 07. when wheat is fold : at 
12 8. per buſhel, what ought to be the price of wheat when the 
penny-loaf weighs 8 oz ? 9 7 15 8. per bulhel. 

Queſt. 19. If 12 inches in length and 12 inches in breadth. make 
a ſquare foot, what length of a plank that is 9 inches broad will be 
equal to a ſquare foot ? Auſ. 16 inches. 

Queſt. 20. If 40 poles in length and 4 poles in breadth make an 
acre, what mult be the breadth to make an acre when the length 

is only 32 Poles : s Auf. 5 poles. 5 


8 E C T. II. 
The Compound Rule of Three, 
Tus Compound Rule of Three, from 6ve given numbers finds 


given numbers finds a tenth, or from eleven finds a twelfth, Sc. 


: from 


to be reared in 2 months: : How many workmen mull oy: . | 


Queſt. 14. A regiment of ſoldiers, conbfting of 1000 men, are to 


Duel. 15. How many yards of paper that is 3 quarters wide 


a bixth, or irom ſeven given numbers finds an eighth, or from nine 


This rule eaſily ad naturally admits of ſubdiviſions, "which, | 
R 


* 

x 

28 
1 
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from the number of the terms given, may be Jenominated the rule | 
of Five, the rule of Seven, the rule of Nine, the rule of Eleven, c. 
Queſtions in the compound rule of three are alſo reſolved into 
two parts, v/z. a ſuppoſition and a demand. 
lf five terms he given, three of theſe are always found in the ſup- 
poſition, and two in the demand; if ſeven terms be given, four of 
theſe are in the ſuppoſition, and three in the demand; if nine terms 
are given, five of thele are in the ſuppoſition, and four in the de- 
mind; if eleven terms be given, fix of theſe are in the farpeneen, 
nod five in the demand, Go. | 
The ſuppoſition and demand being diſtinguiſhed, proceed to 


ſtate the eigen; ; that is, to put the terms in due order for _ | 
ration, as t! ee rules direct. 


6 R U. „ . 
Place that term of rhe ſuppoſition which is of the ſame kind with 
the number ſought, in the middle. The remaining terms are ex- 

tremes, which mult be claſied into ſimilar pairs, by making each 


pur confilt of one term taken from the ſuppolition, and another of 
7 the lame kind taken from che demand. 


R U . KE. | 

Out of each ſimilar pair, joined 0 8 middle term, form a 
ſimple queſtion ; and in each {imple queſtion, ſo formed, find the 
_ diviſor; viz, conſider from the nature of the queſtion, whether the 
anſwer mutt be greater or leſs than the middle term; and if the 
anſwer muſt be greater, the leaſt extreme is the diviſor; but if the 


anſwer muſt be leſs than the middle term, the greatelt extreme is 
the diviſor, 


5 GS 
Place all the diviſors on the left hand, and the other extremes on 
the right; then multiply the diviſors, or extremes on the left, con- 
_ tinually, for a diviſor, and multiply the extremes on the right hand 
and the middle term, continually, for a dividend ; and laſtly, di- 

vide the dividend by the diviſor ; and the quot is the anſwer, of 
the ſame name with the middle ter n. | 

The an{wer to queſtions in the compound rule of thive may alſo 
be had by working the ſimple queitions ſeparately, or by them- 
ſelves, in the following manner, viz, 
The middle term, with any one pair of ſimilar extremes, make 
the firſt ſimple queſtion, and the anſwer to this queſtion muſt be 
made the middle term to the next ſimilar pair of extremes; and the 
anſwer to this ſecond queltion mult, in like manner, be made the 
middle term to the following ſim ſar pair of extremes, c.; and 
. the anſwer to the laſt ſimple quellion | is the number ſought. _ 
But ine int Operation preſeribed in Rule III. is the ſhorter as 


well 
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well as the aner methed-s for in working ſome of the fiat que- 
ſtions, there may happen to be a remainder, and conſequently the 
middle term of the next ſimple queſtion will have ſome tractional 
part; which inconveniency is avoided by working jointly, 


In every ſimple queſtion, when the diviſor is an extreme found 
in the ſuppoſition, the proportion is direct; but when the diviſor | 


is an extreme found in the demand, the proportion 1s inverſe. 
The three rules delivered above are indeed fo calculated, as to 
make no difference betwixt direct and inverſe, or ſo as to render 


that diſtinction needleſs, the left-hand extremes being all diviſors; 


but yet, as queſtions confiſting entirely of direct proportions are 


the plaineſt and eaſieſt, it will be proper, in the firſt place, to ex- 
emplify the rules by queſtions of the direct kind, and aft erw. ards 1 in 


troduce ſuch as are inverſe. | | 
And as queſtions in the rule of five are by far more numerous, 
and occur much oftener, than queſtions in the rule of leven, nine, 


or eleven; I ſhall, firſt of all, adduce a ſet of queſtions in the rule 


of five, wherein both proportions are direct; then propoſe another 


| {et, wherein one or both proportions are inverſe; and, laſtly, give 
a few examples of the rules of ſeven, nine, and eleven. 


* 


. The Rule of Flee dire, 


Queſt, I. If 14 horſes eat 56 buſhels of corn in 16 days, bow 
many buſhels will 20 horſes eat in 24 days? 


The ſuppoſition in this queſtion is, If 14 horſes : eat t 56 buſhels in 


16 days; and the three terms contained in it are, 14 horſes, 56 


buſhels, and 16 days: The demand is, How many buthels will 20 


horſes eat in 24 days? ? and the two terms contained in it are 20 


horſes, and 24 days. 

The number ſought is buſhels, and wha term in the ſuppoſi- 
tion of the ſame kind is 56 buſhels ; wherefore, according to Rule 
I. I place 56 buſhels in the middle. The remaining four terms 


are extremes, which I claſs into ſimilar pairs, by making each pair 
conſiſt of one term taken from the ſuppoſition, and another of the 


fame kind taken from the demand. Thus, 14 hories and 20 hor- 


les make one pair; again, 16 days and 24 days make another pair. 


Out of the ſeveral fimilar pairs, joined with the middle term, I 
form fo many ſimple queſtions, according to Rule i. viz. I ſay, 


1. If 14 horſes eat 56 buſhels in a certain number of days, how 


many buthels will 20 horſes eat in the ſame time? 


2. If 16 days ese up, or conſume, 56 or any other number of 


e how many buſhels will 24 days conſuine ? 
In the firſt ſimple queſtion it is obvious, that the anſwer will be 
| greater than the middle term; for 20 horſes will eat more buthels 


than 14 horſes will do in the ſame time; and ſo the lea't extreme, 
bz. 14, is the diviſor; and becauſe 14 is an extreme found in che 


ſuppoſition, the proportion is direct. 


R 2 is In 
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In the ſecond ſimple queſtion it is alſo plain, that the anſwer 
will be greater than the middle term; for 24 days will confume 
more buſhels than 16 days; and conſequently the leaſt extreme, 
diz. 16, is the diviſor ; and becauſe 16 is an extreme found in the 
ſuppoſition, the proportion is directe. 1 1 


According to Rule III. I Joint operation. 
pulwGkzlace the diviſors on the left Horſes. buſhels. horſes. 

hand, and the other extremes r 
on the right, and both of ie 24 da. 
them under one ancther;: 00 — *, _. 

that the two upper ones . 480 
make a pair, or be of ene „ . 
kind, and the two lower — — 
ones make another pair, or 224 288 


be of one kind; and no mat- 


| 240 
ter which of the pairs be JT 
uppermoſt : then I multiply _ | 224) 268800120 
the diviſors, or the extremes „ 
on the left hand, for a divi- „„ — 
ſor; and again I multiply £ | 448 
the extremes on the right, . 448 

and the middle term, con- . — — 


tinually, for a dividend; and ö! 
dividing the dividend by the Anſ. 120 buſnels. 
diviſor, the quot, or anſwer, 355 3 
comes out of the ſame name with the middle term, viz. 120 
JJ 8 „ 
The two ſimple queſtions into which the compound queſtion is 
reſolved, are ſtated, and wrought ſeparately, as follows. 1 
e 8  M:: Days B. Days. 
If 14: 56: : 20 If 16: 80 :: 24 


20 80 
14) 1120080 B. 16) 19200120 B. 5 
112 SR | 125 16** 50 
(o) | „ 
Vo, Wo 
Anſ. 120 buſhels, as before, he (0) 


Queſt. 2. If 40 acres of graſs be cut down by 8 men in J days, 
10W many acres ſhall be cut down by 24 men in 28 days? 


Joint 


The Rule of THREE. 138 


Chap. VII. 
Joint operation. 5 
Men. acres. Menu. 
14 168 7:20 n 
, aa. 
. 192 
672 
. 
J6) 268800480 Acres. Auf. 
„%% 
448 
+ 


5 
The fame reſolved into two ſimple queſtions, and wrought ſepa 


| rately. 5 
| MT, 25 5 . 5 Days. "Me Daw. 


Tf 8: „ 3g 7: 120 77 28 
5 1 3 85 3 
80 505566 
120 acres. Anſ. 480 acres, 


Queſt 3. 11 3 100 in 12 months gain L. 5 intereſt, what will. 


7. 75 gain in 9 months? 
Joint operation. 


Pr. im. Pr. 
35 
If. „„ 
months „ : 9 months, 
1200 677 
. 
12100)3317 5(2 16-3 Anſ. 
3 
975 "ROE 
20 
19h 
ON 
£ 
TY -- 
3 5, rem. 
12 


360 | 


36 
(0) The 


- 
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ſeparately, 

: Pr. int, Pr. 

. L. * 
e 5 
b 1 


—— 1 5 
loo) 755 0 3 


1500 : 
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The ſame queſtion reſolved into two ſimple ones, and wrought 


. 1 


: . 
If 12: Ene 
53 es 
75 
23 —— 20 „ 
EYE" 16 
75 16s. 
7 
Rem. 3s. 
e 
(o) 


3 


"+ 1. 


5. 4. If a carrier receive 42 ſhillings for the carriage of 3 C. 
weight 150 miles, how much ought he to receive for the ante 


of 7 C. 3 Q. 14 lb. 50 miles? 


Before the queſtion i is ſtated, it will be convenient to reduce one 


of the paos as follows. 


e. 
7—3—14 
= 


7 
798 


Foint 
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Joie yuh | 
Ib Mn >: 
If 336 : 42 2 882 
miles 3 Jo miles. 


17680 44¹⁰⁰ 
A 


$0400. 882 


ales 18 Hoot $69. af. 
2 HIRE 
3402 
: 3024. 


Rem. 378 ſuill. 
. 
453600 d. 

4536 
G6) 


The ſame queſtion reſolved into two ſimple ones, and wrought 
(eparately; | 


4 + e , . 
If 336 : : 882 If x50 + 110=3 :: 50 
42 | e 
1764 %% 6 2667} $4174 
3528 3 TS 25 
„„ . — 1 
336)37044(110—3 55 1 50066 150044 : 
336** . 
8220 — 36—9 
344 e | = 
330 60 
Rem. © ſhill. | 15 
18 15 
) 1008 (3 d. (o) 
1008 
— Y 8 4. d. 
40 : Anſ. 369 
MORE 
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MORE EXAMPLES. 


Lucht. 15 If a regiment of 926 ſoldiers eat up 35 I quarters of. 
cheat in 168 days, how many quarters of wheat will 294238 ſol- 
diers eat in 56 days at that rate? Anf. 1404 quarters, _ 
Que. 6. If 48 buſhels of corn yield 576 buſhels in one year, how 

0 will 240 buthels yield i in 6 years at that 1 rate? Aal. 17,280 
bul els, 1 8 

Queſt 7. If 40 ſhillings be the wages of 8 men ler 5 days, what 
5 2 be the Wages of 321 men tor 24 days? Anſ. 768 ſhillings, or 

2.35, 8 

Peſt 8. If 8 cannons in 1 1 d ſpend 48 barrels of powder, how 
many barrels will 24 cannons jms in 12 70 at that rate : Any. h 
-.172$ barrels, — | 
Due. 9. -- An. -ufuret; receives L. 3 : 7 6 as the intereſt of 
'L. 75 for 9 months: How much is that ou: cent, per annum? 
Anſ. 6 per cent. 

Qu eſt. 10. If 18 roods Cf diching bo done by 3 men in 8 4 | 
how many roods will be done by 8 men in 4 days at the lame rate 
of working? Anf. 32 roods. ö 
Queſt. 11. If à ſtudents * L. 19 in 3 e how 4 5 will 

8 ſtudents ſpend in 9 months? An, L. 114. + 
Quest. 12. If 600 ſeamen in 1 week eat 1500 Ib. of beef, how 
: much will ſerve 120 ſeamen 12 weeks? An. 3608 Ib. 8 


4 


II. The Rule of Five inverſe. 


The queſtions that fall noder this rule have commonly one of the 
proportions inverſe, and the other direct, and ſometimes the up- 
per, and ſometimes the lower, is the inverſe proportion; and in 
ſome few Welten both proportions are inverſe. Now, though 
the three rules delivered above make no difference betwixt direct 
and inverſe; yet, to bring the learner to ſome meaſure of acquaint- 
ance with This uſeful diſtinction, I ſhall, in Rating the following 
queſtions, expoſe the fame to view, by affixing an aſteriſk to the ex- 
tremes of every inverſe proportion. 5 
Queſt. 1. If 14 horſes eat 56 buſhels of corn in 16 days, in how 
many days will 20 horſes eat 120 duthels at that rate? 
In this queſtion the ſuppoſition 7 1s, that 14 horſes eat 56 buſhels 
in 16 days; and the demand is, In how many days 20 horſes will 
eat 120 buſhels ? 
The number ſought is days, and the term in the ſuppoſition of -- 
the ſame kind is 16 days; ; and accordingly I place 16 days in the 
middle. The remaining four terms are extremes; which I claſs 
into ſimilar pairs, by making each pair conſiſt of one term taken 
from the ſuppoſition, and another of the fame kind taken from the 
I demand, 
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demand. Thus, 14 horſes and 20 horſes make one pair: V again, 


56 buſhels and 120 buſhels make another pair. : 

Out of the ſimilar pairs, joined with the middle term, 1 form ſo 
many ſimple queſtions; namely, 

I. If 14 horſes: eat a certain number of buſhels; in 16 days, in : 

| how many days will 20 horſes eat the ſame quantity? 


2. If 56 buſhels are eat up in 16 days, 10 how many days will 


120 buſhels be eat up by the ſame eaters ? 


In the firſt ſimple queſtion it is plain, that the Anftrer muſt be 


leſs than the middle term; for 20 horſes will eat the ſame number 
of buſhels in fewer days than 14 horſes; and ſo the greateſt ex- 
treme, viz. 20, is the diviſor; and becauſe 20 is an extreme found 
in the demand, the proportion is inverſe. 


In the ſecond ſimple queſtion it is alſo obvious, that the. anſwer 


muſt be greater than the middle term; for 120 buſhels will require 


more days to be eat up in, than 56 buſhels ; and therefore the leaſt 
extreme, viz. 56, 1s the diviſor ; and becauſe 56 is an extreme 


: foune'! in the 8 Fae x proportion 1s direct, 


I now proceed Wh 5 2 eren, 
ſtate the queſtion, by %. day. Her 
placing the diviſors 20 : 16 :: 14 
on the left hand, and buſh, 56 0 bull. 
the other extremes 5 — — 
on the right; then 1 5 1120 1680 
multiply and divide, . 16 
as directed in R. III. — 
and the anſwen comes . 8 1008 
out of the ſame name | e 168 1 
with the middleterm, | OO —— days, 
viz, 24 days. 7 '11260)26886{24, Aal 
1 | | „ 224 | 
448. 
448 
8 (o) 5 


The two 1 auctions i mto Which the a queſtion i is 


reſolved, are Rated and wrought ſeparately, as follows. 


+* 2 
\ 4" Þþ 
c- 


138 5 The Role of THREE. 


* dey Be, Buſh, D. b. u. 12 
1 56 11—4-—48 5: 120 | 
14 IM 
T6 22 
4lo)zlgtn days. 268 
„5 
900 hours. i 
A | 16128 
16 | 5 „ 
60 : | — 66) 
os | 56)1935360(3456b - 


lg. 168 — 
N 24)576(24 days, 


235 48 
2214 — 
312 96 
„ 00: 
336 


uſt. 2. if 40 acres of orals be cut 8 by. 8 men in 7 da 75, | 
in how many days will 480 acres be cut down by 24 men? 
Joint operation. 
Aeret. dayss ert... 
⁵àẽẽ„„ 00+ je 
Men * 24 „„ Mel; 


960 i 


22 caps, tee” 
= 


768 
2 


00 


The ſame 8 red into two bart queſtions, and 
Wrou ght ſeparately. 


Acres. 
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Acres. days. Acres, | "> days. Men. 
. 1 * 24:84:80 
1M PS 
4þ)336þ(84 days. „„ 54)672(28 days. Anf. 
16 192 
16 1 
0 % 


Oueſt, 3. If too l. principal, i in 12 months, gain 51. intereſt; 


| what Rye will gain L. 2 16 3 intereſt 1 in 9 months ? 


„„ £4 


Jun eperation. 5 2—16—3 
| | 240 20 
. Prin. | - OO." 
de. 2 Min, zd. 56 : 
EE = # yr; 00 :: 122 | 12 
Int, d. 9 675 d. Int. — h 
—— — 675 d. 4 
10% diese e | 
168]00}8100joo{7 5 1. Arſe 
756" 
540 
$40 
(0). 
The ſame queſtion reſolved into two ſimple queſtions and 
wrought ſeparately. | 
Mo. E. Ma. 7 1 4. iD. 
29 : 100 :: 125 1200 5 675 
12 PF 

9)1200{(1331, 2666 

rem. 3 . . 

„ 2 32000 
— 675 | ; , 
9)60(6 8. 1350 

© HY 2025 

SG — 

6 12100) 216000000 18000 
9)72(8d mh 210) 150% — 

72 96 75 l. Anh. 

(0) (000) 
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Queſt. 4. If 12 inches of length, 12 of breadth;' and 12 of 'thick. 
neſs, mak a ſolid foot, what length of a plank that is 6 N 
0 and 4 inches thick will make a ſolid foot? 

Joint operation. 

Br. leng. Br. 

3 8 
Th, „„ es 


95158 


The ſame queſtion reſolved. into two. ſimple queſtions, be in 
verſe, and wrought ſeparately. 


Bro Tous, Bro © =: Th. eng. 2 
®64-12 5 12 1 43-24 5123 *- 
12 fy 3 
£)144 5 00268 
224 inches, | As 72 inch, in a length. 


MORE EXAMPLES. 


Queſt. 5. If a carrier receive 42 ſhillings for the carriage of 3 1 
weight 150 miles, how many miles ought he to * C. 7:3: 
for 36 s. 9 d. Ar. 50 miles. 

Ducſt, 6. If a regiment of 936 ſoldiers eat up 351 quarters of 
wheat in 168 days, how many ſoldiers will eat up 1404 \ bas in 
56 days at that rate? Anſ. 11, 232 ſoldiers, | 

Qu. 7. If s men in 5 days earn 49 ſhillings of wages, in how 
many days will 32 men earn 381, 8s.? Ans. In 24 days, 

Queſt. 8. If 8 cannons in 1 day ſpend 48 barrels of powder, it in 
how many days will 24 Cannons ipend 1728 barrels at that rate : 
An}. In 12 days. 

Dueff o It 751. principal, ing months, gain E.3+73 56 inte- 
reſt, in how many months will 1001, principal gain 6 J. intereſt? 
2 In 12 montlis. | 

Dueft, 10. If the penny-loaf weigh 12 ounces when wheat is ſold 
at 3 8. 4 d. per buſhel, what ought to be the weight of a loaf 
Worth 9 4 hen wheat is fold at 105, per buſhel! a 36 ounces. 


Veep I to 
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Ouch 11. If one travels 300 miles in 10 days When the day is 
12 hours long, in bow many days may he travel 600 miles when 
the day is 16 hours long ? Anſ. In 15 days. 


QDucſt. 12. If 48 pioneers, in 12 days, caſt a trench 24 yards long, 
how many Pioneers will caſt 2 trench 168 yards long i in 16 days 2 
Ans. 2 * 5 = 


III. The Rule if Neves; Nine, Eleven, & c. 
Oueſt. 1. If 15 men eat 1 56 d. worth of bread in 6 days, when 


wheat is ſold at 12 8. per buſhel, in how many days will 30 men 


eat 520 d. worth of bread when wheat is at 10s. per buſhel ? 

Ibis queſtion belongs to the rule of ſeven, the number ſought is 
* and the term of the ſame kind in the ſuppoſition is 6 days, 
which I place in the middle. The remaining fix terms are ex- 
tremes, which I claſs into ſimilar pairs, by taking one term of each 
pair out of the ſuppoſition, and another of the lame kind out of the 


demand. 


5 Out of the Gallas pairs, Joined with the middle term, I "RAY fo 
many ſimple queſtions, in each of which I find the diviſor by Rule Il; 
then I place the diviſors on the left hand, and the other extremes 


on the right, as directed! in Rule II. and e and * 1215 S 


| follows. | 
Tat eration.” 


Men, days. Men. 


8. 3-20 1.6-2+ xe-® 8. 
* 10: d. 156 | 320 d. : 12 * 
4680 . 
46800 7800 
rf 12 
93600 
e 


46800) 5616000 (12 days. Anſ. 
FFF Ee 


936 
936 


| p de compound queſtion 18 reſolved into choc ſimple ones, 46 K 
0 WS. 8 4 e e | * 1 


; ; Sr 
of * A ds - 4 2 A 9 
— 
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207 63+ 5-1 3 
290 31 43 735 $20 57-1&-:: 
10 10 2 „ 11 days. 2 


| Ore. 2. If 18 men build. a wall 40 feet long 3 feet thick and 


16 feet high in 12 days, how many men will build a wall 360 feet 
long 8 feet thick and 10 feet high in 60 days ? 


This queſtion belongs to the rule of nine, and is tated and 


wrought in the ſame manner with the FORE en! in the rule 
— —— as follows. e | 
; Joint operation. 

2 5 N 5 
VV 360 h. d. 
6 16: Th. 3 Tk. 10 120 

. 

9 4 e 10 

72 | 28800 

= 3345600 

60 38 
7 27648 
3456 


1152l60)62208Þ60{$4 1 men. Ah 


5760 
33 


4608 
"ep 


0 


; follows. 


40: 18 : 2: 360 162 

2. 2.1463 33 83 4a33- 

16: 432 :: 10: 270 | 

60 270 :: 12 : 54 men. * 


Queſt. z. If 12 men caſt a ditch 30 feet long 6 deep and 3. 
broad in 15 days, when the day is 12 hours long; in how many 
days will 60 men caſt a ditch 300 feet long, 8 deep, and 6 broad, A 


when the day is but 8 hours long 
This queſtion belongs to the tale of eleven, and is ated an 


wrou oe | 


This compound wellen is reſolved into four ſimple ones, as 


N „* Nn 2 ata A 4 
2 FR . 3 > F B a. 4 £4.54 n e N n 
" PS 2 DOES. vp x7; EPP * 2 op r Bo, P "Bae. - 
r r . r 3 3 "Le rr r Tc LI & : g 
2 NDS; > po $1657; zz 65 8 r 4 5 _— > a7 I 2 S * Y N L * 
SES I cc A eee F 4 4 


W 
3 1 4 


N ak * . £ CIS 
n nenn Wer. es 9% 6; 8 
n . N 5 ü * . ; l da Ih 1 1 r P eng 
N r „ . POS > OT 26.424 E On OE . S „JJ EE... 

f r 5 4 en „ Re ay ſr R . F he N n +6 42K A 8 4 ſp £7. ng 0 
* te 8 %-, 3 3 * es Ee ATTN SES . 9 * 8 N S r N . 22 7 x r * „ N 

1 . 8 e p 2 5 8 2 5 eos Chen 8 re Br CES TOR ebb . 2 = 5. Yo e TR BR es — A CR. Lat Stn: Vert WOES 2 * . 

. * 
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wrought in the ſame manner with the preceding queſtions i in the 
rules of ſeven and nine, as follows. 


Joint operation. 
| Men. days, Men, : : 
D., . 44603 1620124 d . 


» 8 2 32 ee 300 l. 8: 6 12 


And box 30 * 6 K 3 * 8 = 259200 the diviſor. | | 
And 12 X 300 x 8 Xx GX I2 X15 = 31104000 the dividend. 
2592100) 31 1040000120 days. ” 
5 2592 8 
5184 
5184 


— — 


0 


The work may be 8 * omitting the equal extremes, 6 


and we found both on the left hand and the right, thus. 9 955 


60 x 30 * 3 = 5400 the diviſor. 
And 12 * 300 x 12 x 15 = 648000 the dividend. 
bes dees days. Ass. 
| $4: © 0 i 


108 
2 


0 


This compound queſtion is reſolyed into five fimple ones, as un- 


der. : 
00-717 11 -1$+---3- 
JJ 
3 
23 40:3 80 
8 80 : 12: 120 days. Asſ 


MORE EXAMPLES. 


Que ſſi. 4. If 18 roods of ditching be weroughe by 3 men in 16 
days, when the day is 15 hours long; how muay rouds will be 
2 by 8 men in 4 days when the day is 9 hour, long? Anf. 
77 roods. | 

"ueft. 5 If 12 men build a wall 30 feet long 5 feet bigh and 
3 feet thick in 15 days, in how many days will 60 build a. 
wall 300 feet long 8 feet high 5 6 feet r ; Re "as: days. 


Del. 
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Queſt. 6. If 10 men, by working 6 hours a-day, can, in 4 days, 
dig a cellar that is 24 feet long 16 wide and 12 deep; how many 


men, by working 8 hours a-day, will, in 2 days, dig a cellar — 


Is 32 feet long 24 wide and 8 deep? Anſ. 20 men. 


 Contra@ioms in the Rule of 2 


1. If the firſt term is an aliquot art of the ſecond or cid; di. 


vide the ſaid ſecond or third term by the firſt, and the produd of 


the quot and the other term is the anſwer, Thus, 9:29 :: 45, 
then divide 27 by 9, and the quot 3 x 42 = 126, the anſwer. a 
gain, if 8: 5 ::64, divide 64 by 8, and the quot 8 Xx 5 =; the 9 5 


anſwer. 
$XAWPL . 


op B, 0. and D, have L. 100 to be divided among chem, i . 
ſuch manner, that for every L. 3 A receives, B muſt have 5, C7, 
3 D 10; that is, their ſhares are to be as the numbers 3 „ 


Required their ſhares? _ 
"Ada the proporucemd numbers, by ſaying, 4 + 577 4 10 2 5; 
then ſay, | 
Sk 4= 18 A's ſhare. 
5 * 4=20 B's ſhare, 
7 x 4 = 28 C's ſhare, 
10x4= 40 D 's ſhare, 


100 proof. 


If 25 1 100 1: 


Becauſe 2 5 meaſures 100, I multiply the quot 4 into all the ex- 


tremes on the right hand, and the products are che anſwers or 


ſhares. 


he firſt term by the ſaid ſecond or third; and the n term, 
divided by the quot, gives the anſwer. 


| EXAMPLE I. 
Tf 6o yards coſt L. 20, what will 45 yards coſt ? 


Here the firſt term 60 is a 3 of che ſecond term 20, and 


20 3, an ＋ =15L. Anf. 


NA n. 
If 18 yards coſt L. 12, what will 6 yards coſt ? 


Here the firſt term 18 is a multiple of the third term 6, and 3; LY 


Sg, and © =4L. Anſ. 


3. In compound queſtions the operation may frequently be ren- 
dered more ſimple, by placing the component parts of the diviſor 

. and dividend in a fractional form, rejecing ſuch parts or factors 
S, the 


2. If the firſt term be a multiple of the ſecond or third, 511 


ee eee 
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the numerator and denominator as happen to be equal, or cutting 
olf an equal number of pe or dividing by ſome common diviſor. 


EXAMPLE . 


Tf 35 ells of Vienna make 24 at Lyons, and 3 ells at Lyons 
make 5 at Antwerp, and 1co ells at Antwerp make 125 at Frank- 
fort, how many eljs at Frankfort make 42 at Vienna? 

This queſtion belongs to the rule of ſeven ; and becauſe the num- 
ber ſought is ells at Frankfort, therefore the given ells at Frank- 
fort, 572. 125, is the middle term: the remaining terms are ex- 
tremes; which I class! into ſimilar Pair 8, and mad as follows. | 


Ant, | "Shack, Ant 


Vn 1 „„ Vienna 
ee 3 24 Ly: ons: 42 
300 oY 
— 8 
30500 5040 
| 125 
2520 
_ JOC8B 
| ;; 908 
101 010 oaloo(60 ts. Arif. 
. 
. 0 
The ſimple queſtions are, 
5 100 1.125; 37 „ 6 
3: (4 :: 24: 50 ; 
3 4 0 ells at Frankfort. Ar. 


But the queſtion becomes more ſimple, by being ſtated and 
wrought in the fractional form, as follows. 


42X24X5X125 42 X24X 5 125 


vp — : — . 


"36X3X100; IS 36500 
ire S * 


1X7 x 20 i 
NE EXAMPLE. 
If 100 lb. of Venice weigh 70 lb. of Lyons, and 120 lb. of Ly- 


4 
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ens weigh 19016. of Roan! . Bold of Rulinwalgh-ravihi of 


Tolouſe, and 100 lb. of Tolouſe weigh 74 lb. of Geneva, how 
many pounds of Geneva will 100 1b. of Venice weigh? 
This queſtion belongs to the rule of nine; and becauſe pounds 
of Geneva is the number ſought, the given pounds of Geneva, v2, 
74, mult be the middle term: the remaining terms are extremes; 
which oy be claſſed into ſimilar pairs, and ned as follows. FEM 


Ie of 


1 * 


Tol. Cen. 70. 
Ven. Ly. 100: 74:7 2 10 Ly. . 
100 120: Roan 80 800 Roan : 170 100 
Booo : 10000 
120 70 
| 960000 | 200000. 
1 "200--- 
| 96000000 #0000000 
EET 
961000000) 51 18ojooooel 5 lb. of Genera, 400 
ON OR 15; | 
288 
(92) 


But the queſtion becomes more ſimple, and is [wrought with 
. greater eaſe and en by being A in the ee „en. | 
as follows. 7 


100 x 70 x 100 x 100 x 74 70 x 100 % 


100 x 120x80% 100 120 x 80 
7 X10x74 5180 
— — ub of Geneva, a. 
„„ 96 


I ſhall now conclude, by r that every! 1 que- 
ſtion, whether in the rule of five, ſeven, nine, or eleven, Ge. Pro- 
perly and ſtrictly ſpeaking, conſiſts but of three given terms. For 
the firlt term, or diviſor, is to be conſidered as one compound term | 
made up, or produced, by the continual multiplication of the extremes ; 
on the left hand, as ſo many component parts. In like manner, 
the third term is to be confidered as one compound term, made up 
by the continual multiplication of the extremes on the right, as 
- £omponent parts. Suppoſe the queſtion to be, x 


* * * 
P n 
8 5 . . 
* c E 2 
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If L. 100 in 12 months gain Ls intereſt, what will L. 7 5 gain 


ing months! 


Here it is obvious, chat it is neither the L. 100 principal, nor 


the 12 months of time, taken ſeparately, that gains the L. 5 inte- 
reſt, but both contribute their ſhare; that is, they conſpire, as 
Joint cauſes, to produce one effect; and therefore their product, 


viz, the firſt term, is to be conſidered. as the cauſe producing the 
effect; that is, the firſt term, viz. 100 x 12, cauſeth, produceth, 


or gains, L, 5 of intereſt, And in like manner, the product of the 


extremes on the right hand, or the third term, viz. 75 x 9, is to 


be eſteemed the cauſe that produceth a ſimilar effect; that is, 
gains a like ſum of intereſt, namely, the fourth term, or anſwer. 


In reference to this way of corfidering the firſt and ad terms, the 


queſtion might be ſtated as e | 


If 100 * 12 1 


VF 5 
VULGAR FRACTIONS. 


A Fülc rr! is a part or part of an unit, or of any integer or 


whole; and is expreſſed by two numbers, one above and the 


8 other below a line drawn between them; as, 4. 


The number under the line ſhews into how many parts the unit 
or integer is divided; and is called the deneminator, becaule it 


gives name to the fraction: the number above the line ſhews or 
tells how many of theſe parts the fraction contains ; ; and 3 is there- | 
fore called the numerator. 


In the fraction 41. a pound Sterling is the unit, integer, or 


whole; and the denominator 4 ſhews that the pound is broken or 


divided into four equal parts, viz, 4 crowns; and the numerator _ 
3 ſhews. that the fraction contains three of theſe parts, that is, 
three CLOWNS ; ; and fo the value of this fraction is Atteen ſhillings. 


. O R 0 LL AR 1 . 
= | 
Hence it en 1. When the numerator of a fraction is leſs 


than the denominator, the value of ſuch a fraction is Heſs than u- 


nity, or the integer. 2. W hen the numerator is equal to the de- 
nominator, the value of the fraction is exactly an unit or integer. 


3. When the numerator is greater than the denominator, the value 
20 Df the fraction is more than an unit; and ſo often as the denomina- 
tor is contained in the numerator, ſo many units or wholes are 


contained in the fraction. If, thereſore, the numerator of a frac- 
tion be divided by the denominator, the quot will be a number of 


units or integers, and the remainder ſo many parts. 


The numerator of a fraction is to be conlidered as a dividend, 
oy wt and 
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and the denominator as a diviſor; and the n — may — 


taken to . the quotient. 97 
COROLLARY II. 


8 this view of a fraftion, it is PT TY that if the numera- 
tor and denominator of a fraction be either both multiplied or both 
divided by the ſame number, the products or quotients will retain _ 
the ſame proportion to one another ; and conſequently the new 
fraction thence ariſing will be of the ſame value with the given one. 
Thus the numerator and denominator of the ſra&ion 2 multiplied 
by 2 produces g, and divided-by 4 ours F 7 el which fractions 
are of the ſame value with 2. 

Fractions having 10, 100, 10009, or 1 with any number of ci- 
£ 25 annexed to it, for a denominator, are called decimal fractions: 
and fractions having any other denominator are called we old . 
tions, | , 

But the doctrine of vulgar fra ions: or hs rules Adele laid 
down for reducing, adding, ſubtracting, multiplying, and dividing 
fractions, are equally applicable to fractions of every kind; to the 
decimal! as well as the vulgar; and therefore, in what follows. the 
decimal and vulgar fractions are promiſcuouſiy uſed in the exem- 
plification of the rules. . 

Decimal fractions, indeed, may be added, ſubtracled. Sc. and 
have their operations conducted, not only by the rules aſſigned in 
the doctrine of vulgar fractions, which are of a general or univer- 
1a! nature, and extend alike to fractions of every. ſort; but alſo by 
à more eaſy and ſimple methods peculiar to themſelves, which vul- 
gar trations do not admit of; and this may be called /e doctrine 
of «2cimals : : the explication whereof is reſerved to ſome ſubſequent 
part of this treatiſe. In the mean time, we proceed to deſcribe 
the other cla les pr kinds into which. fr actions in general are divi- 
_ 

. A proper fradtion is char whoſe numerator is less has i ts de- 
| e and conſequently is in value leſs than unity : AS Ia. 
2. An improper fraction is that whoſe numerator is equal to or 


greater than its denominator ; 420 confeguently is in value equal 
to or greater than an unit; as 2, . ; 

3. A ſimpie fraction is that which has but one numerator, and 
one denominator : : and may be either pink, or improper; as 
or 9. 

4. A compound ſraction is made up of two or more ſimple frac- 
tions, coupled e with the particle /, and 1 is a fraction of a 
fraction ; as + of 4, or 4 of 4 of + 


5. * mixt number conſilis of ak integer, and a fraction joined 


"Bos fs in vo SY ions can meier Je added” nor ſub- 
tracted, till BR. be reduced, we begin with reduction. 


Reduiow. 
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Reduction of * ulgar F pains, 
5 To reduce an improper fraftion to an integer, or mixt number, 
5 5 1 a 


; Divide the numerator by the denominator, the quot. gives | inte- 
gers; and the remainder, if there be any, placed o over the diviſor 


or -6enomunAtor, gives the fraction to be annexed. 
. E X A MP L E 8. 
1. 5 =v$e integers, there being no remainder, 
= 545%, the remainder being . 


11 : 


3. 43 192 = 9842 ar remainder being 10. 
4. 35755 =173H595 , the remainder being 48. 


The reaſon of the rule is evident from Corctlary 'H | "For the de- 
nominator of every fraction is one whole; and if the numerator be 


divided by the denominator, the quot will be units, integers. or 
holes, and the remainder lo many parts. 


o 


e 1-3, Wa. 
Tor reduce A mixt number to an pee radio. 


K U . K*. 


Muttiply the | integer by the denominator ; to the product add ha | 
numerator : the ſum is the numerator of the improper fraction; - 
and the denominator 1 is the lame as before. 


15 EXAMPLES. 
1. 54 = ; for 54x8= 432 
e Numerator 437 : 
2. 9812 : for 98 x 14 = 1372 
„ + 10 
| Numerator 1382 05> 1 
3. 1730 = 23525, for 73 x 136 = 23528 
EM 


Numerator 23576 


10 5 **REDVETION ann 


be reatoi of this rule Beds not be aſſigned, both the rule and 
_ the e being the reverſe of the enen, 


| * R O0 B. III. 
To reduce a whole number to a fraction of a given denominator, 


K V-4E- 


Multiply the whole number by the given a be - and 
e we POO by way of numerator over the given denominator. 7 


1 K A M PLES. 
1. Reduce 9 to a Kadion whoſe denominator is 5. 
95 45; ſo the fraction is 25 


2. Reduce 36 to a fraction whoſe Ao is 4. 
36 * 4 144; ſo the fraction is 4. 


3. Reduce 8 to a fraction whoſe denominator i is 1. 
8 1 =8; ſo the fraction i is 2 


It ! is eaſy to perceive, thi the fractions of this problem will all | 
"he improper; and from Ex. 3, we may learn, that any whole 
number may be reduced to the form of a fraction, by making * 5 
the denominator. 

The reaſon of the rule appears by reverſing the operation ; for 
if the numerator be divided by the Inner It will quot the 
N or whole number. | | 


Þ ko: . 
T 0 reduce a compound fraction to a bimple one. 
, £7 12 bus i 
' Multiply the numerators continually for the numerator of the 


ſimple fraction; and N the denominators continually for its 
denominator. > | | | 


EXAMPLES. | 
Ex. 1. Ex. 2. 
VVV 


An operation may ſometimes be ane by connecting the nu- 
merators and denominators with the ſign of multiplication, and then 
rejecting ſuch of the factors above and below as happen to be the 

| IXIXg: | 
TY fame. "Thus, 'F + of 4 of $=-———, as rejecting 3 and 4. 
X* 4 * 5 
| both IN 3 below, che fraction 1s quickly reduced to 2 7. 
The 
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The reaſon of the rule will appear by reviewing Ex. 1.3 in which 
413. 
+, * corollary II. is equal to — 2 ; and one third of 44 + is | 
P RS 
1 2 * 4 
IF) conſequently two thirds is 5 =—— 
3.X Jo 


COROLLARY. 


From this problem may be reduced a method of reducing : a 64. 
tion of a leſſer denomination to a fraction of a greater denominas 
tion; namely, | 
Form a compound Roden, by: comparing the given fraction 


with the ſuperior denominations; and then reduce che — | 
BG fraction to a 8 one. 


E xX A M FLY 8. 
Is What fraction of a pound Sterling is 4 ; of a penny 2 
. is + of 1 of # 20 L. 5e L. 
2. What fraction of a C. is F of a e 
Tlb. is 4 of o of ©. 54 3 C. 1 
3. What fraction of a pound Trby i is 1b a penny-weight 2 


4 dw, is 7 ＋ of ET of eb. eb. Troy. 


Pp R 8 


10 1 a fraction of a greater denomination toa fration of a 7 
leſſer denomination. 


RU LE. 


Multiply the numerator of the given fraction, as in redution of 
_ integers deſcending ; and the product is the numerator, to * bo 
ced over the denominator of the given Fraction, 


EXAMPLES. 


1. What fraction of a ſhilling is + of a pound? 
Here, as in reduction deſcending, I multiply the numerator 3 by : 
| 70, becauſe 20 ſhillings make a pound; as under, 


L. 
3 X 20 . 
— =% hiilling. 
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2. What fraction of a penny is + L.? | 


4 x 20Xx 12 
TONY — 8 2 d. 


3. What fraction of a farthing is 4 L.? 
7 0 2x 20 * 1 KK 6 

r ne 

1 


4. What fraction of a poung is + C.? 
BL - 134 lb. 
1 8 
5. What fraction of a grain is Er r lb. T roy ? 
Ef lb. 
OS —.— * 24 25882 gr | 
” What fradtion of an inch i is 2 4 yard? 
. | "Park | 
IxX3 Xx 12 1 „ 36 ; 
— ONE inch, Or — inch; 


The reaſon of this rule will appear by obſerving, that every 
fraction may be conſidered in two views. Thus, 3 may either be 
_ conſidered as expreſſing three fourths of one unit, or as denoting 
the fourth part of three units. Now, if the unit be a pound Ster- 
ling, the fraction, in the latter view, will denote the fourth part 
of three pounds; ; and by reducing the numerator L. 3 to ſhillings, 
we have s.; and again reducing 60 ſhillings to pence, we have 
d. equal to s. or to 4 L. 


5 6 . . 
To find the value of a fraction. 


KR U 1. * 


Reduce the numerator to the next inferior denoinination; divide 
by the denominator; and the quot, if nothing remain, is the value 
complete. 

If there be any e it is the numerator of a fraction whoſe 
denominator is the diviſor. This fraction may either be annexed 
to the quotient, or reduced to value, if there be any lower deno- 
mination, _ 

Nan | E X 
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EXAMPLES. e 
. What is the value of 2 4 L. e 
> 
_ ; 20 
Here I conſider 4 L. a8 n the fourth — 
part of three pounds Sterling; ſo I reduce L. 3, 4)60(15s. 
the numerator, to ſhillings, and divide by the de- wes 
nominator 4; and as nothing remains, the quot, — 
viz. 15 e is the value complete. e 
„„ Ow "00. 
Anl. 116 — - 


2 
ED 16)1Bo{11 6 
© Here there is a 8 of 4, which makes „ 16 
| of a ſhilling ; this I reduce to value, viz, I multi? _ 
Ply 4 by 12, the pence in a ſhilling, and divide 20 
the product by the denominator 163 and the quot 16 
15 rs 1 15 £5 = 2 Fn 


Anſ. 11 211 3 | (0) 


3. What is the value of 37 C.! „ „ 


Here the laſt remainder #4 makes r c of a pound; 6 
which I annex to the quotient. 2 „ 


1 "REDUCTION of ES: Part I. 


MORE EXAMPLES. 


4. What i is the value of 27 L. Sterling? 2 
Anf. 18 8. 7d. mY 

5. What is the value of 54 of a tun ? ? 

= - ©, 1G 10 244 1b, 

6. What is the value of 5 lb. Troy . 

55 | Hſe. 4 o. 10 dw. 
7. What! is the value of 25 of A year ? 1 
8 Anſ. 299 days 7 hours 12 minutes. | 


| The reaſon of this rule is the ame with that in * preceding . 
problem. It is by the practice of this problem chat remainders! in 


the rule of three are reduced to value, 


b R O B. vn. 
To reduce : a fraction to its loweſt terms. 


R U K K. 


Divide both numerator and denominator by their greateſt com: 


mon diviſor ; the two quots make the new fraction 


The greateſt common diviſor of the numerator and denominator 


of a fraction is found by the following rule. 
Pivide the greater of theſe two numbers by the leſſer; and a- 


gain divide the diviſor by the remainder ; and ſo on, continually, 


till o remains. The laſt diviſor i is their greateſt common diviſor. 


E X A M P L E 8. 
I. Reduce 254 to its loweſt terms. 


Firſt I find the Elo, common diviſor of che numerator and 


denominator, as follows 


784)952(1 
784 
168) 784 (4 
672 


572) 18806. 
112 


_ Greateſt common diviſor - 56) 112 (2 
| 112 


(s) 


ene ä " 4 —_ a. 
. Ks . « - rats 9 " 6 
Un A r 1 . b 
ak. 0 — 1 . * ** 5 Is i. — 8 
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I now proceed to reduce the iven fraction to its loweſt terms, 
by dividing both numerator an- Aenominator by 56, the greateſt | 
common diviſor. | 


$6)784(14 new numerator. 56)952(17 new denominator; 


= + $6 
224 e 392 
1 392 
& „„ its) 
80 34=44. 


. Reduce 346 to its loweſt terms; 


Firſt find the greateſt common diviſor, as under. 


a 
468 
ee 
N 
eee 
30 
Gee canincs die 10) 
| : „ 
0 
Now reduce the given fration to its loweſt terms. 
18)846(. 47 new 1 numerator, 18)468(26 new denominator. 
72 | 36 
126 nn 108 
126 8 108 N 
. (65 


1 3. Reduce 


x56 RE DUCTION f 


. Reduce 147 LS, to its loweſt terms. e 


147)32302 05 roc 
J. 
29) 147 (5 
1 
EC A 2)29 (14 N gt By ; 
"2 5 bot 1 
Greateſt common diviſor 105 . 
; * 2 


= The greateſt e. common dlvilor being uaity, the given bacio 15 
5 er in its loweſt terms. 5 


MORE, EXAMPLES. 


4. What is 208 in its loweſt terms ? Ans. + Vr · 
5. What is 251 in its loweſt terms? Anſ. 5. 
6. What is 8 76 in its loweſt terms! I An. K* EE. 


This way of aber or a a fraQion_ to its loweſt | 

terms, by finding the greateſt common divifor, being tedious, you 3 

may uſe the following method. ] 

Divide the numerator and denominator of the given fraction by 

any number that will divide both without any remainder, and you 

have your fraction in lower terms, In like manner, reduce this 

new fraction to lower terms ſtill, and ſo on continually, till no 
common diviſor, except unity, is found, and you have your rac- 

tion in its loweſt terms. 

In order to diſcover what number will divide both numerator 

and denominator without a remainder, obſerve the following prac- 

tical rules or directions. 

1. If the units, or right- N figure, of- both numerator and | 


denominator, are even een, yu may always halve them, or 
divide 8 2. 


SENS 2) oy 7) 
; Ex. I. 93K 322 | 335 | 719 | 3 15 


In the above example I proceed by balving, till the new fraction 
18 


* 2 ah 3 A 2 Fe. 17 5 1 1 8 was \ 
Hina 5 * 8 « 8 8 5 
2 UP 6 NP 0 Re 2 3 8 ? 9 * 1 1 4 


1 
] 
1 
+4 
8 
5 
. 
* 


8 N { N if 
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is A, where 9, the unit of the denominator, is an odd number, 


ſo 2 cannot meafure both; conſequently neither can 4, 6, or 8, 
the multiples of 2. By trial I find 3 cannot meaſure both, and ſo 
neither can 6 or 9, the multiples of 3. Then I try 7, and find it 
meaſures both. So the given fraction is reduced to 44, and is in 


175 
its loweſt terms, unity being the only number chat meaſures both 


numerator and denominator. 


The diviſors in the above example may be confidered as compo» 


nent parts of the greateſt common diviſor, and accordingly the pro- 
: duet ariſing from their continual multiplication, VIZ, 2X 2X 2 * 7 | 
= 9 is the n common diviſor. 


bs. . % L118 1 11% 
2. If the right-hand figure of both numerator and denominator 


be 5, or if the right-hand figure of the one be 5. and of the other 
o, may in either caſe divide by 5. 


3) 
TH 


Br. tu ly LE Il % 1% 
Ex. 2. 2172405 '£ 


3 5) % 
Ex. 4, 140 142 45 28 [5 


3. If there are Ale on the right hand of both numerator and 


denominator, cut off an equal number of ciphers from both; for 
to cut off one cipher is the ſame thing as to divide by 10, and o 


cut off two is the ſame as to divide by 100, Oc. 


%% „ 0. 


f T5; Roll 3 


:x00} 3 


m9 
we 2. 4199 [42144 ]1$S1%. 
Es. 3. 1622 — 


The cenſan of this rule has been already aGoned | in  Corottary | | 
vz. When the numerator and denominator of a fraction are both 
divided by the ſame number, the new fraction formed * the quots 
is of the ſame value with the given one. | 


The rule for finding the greateſt common diviſor may be thus 


demonſtrated : If any number meaſure both the remainder of a 
— xo, and alſo the diviſor, it will likewiſe meaſure the dividend ; 
for the dividend conſiſts of two Parts, whereof one is a multiple of 


the 


1 I ; . £ L Et We 8 u " A 
e 8 5 . 1 abs” n N 
r . 
R Po 


MOOS > + 
8 
e 


X EY 
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the driſor, produced by multiplying the quot into the diviſor; - and 


the other part is the remainder itſelf : now, ſince the ſuppoſed 
number meaſures the remainder, and alſo meaſures the diviſor, 
and all its multiples, it will meaſure both Parte of the dividend ; 

that is, it will meaſure the dividend. 


Thus, in Ex. 1. ſince every number meaſures itſelf, the remain- 
der 56, in the third diviſion, will meaſure itſelf; but it alſo mea- 
ſures the diviſor 112; and therefore will alſo meaſure the dividend 
168; that is, it meaſures the remainder and the diviſor of the ſe- 
cond diviſion; and conſequently meaſures the dividend 784 ; that 

is, it meaſures both the remainder and the diviſor of the firſt divi- 

fon; and therefore will alſo meaſure the dividend 952, and at the 
fame time is the higheſt or greateſt number that will do ſo, 


P R 0 B. VIII. 


To ee fractions of different denominators to a common de. - 
nominator. | 


1 U l. E. 


- Mukiply the e continually for the common emi 


nator; and multiply each numerator into all the denominators, 


except its Ons; for the ſeveral numerators. 


IT E x A M P L E * 
* Reduce 3 2 and ? to a common denominator. 


4 * 5 S 20g the common denominator, 
3 * 5 = 1s, the friſt numerator, | 
4X 4=16, the ſecond e 


So the new fractions are 5 and 29. 


2. Reduce 3 2, £, and Z, ton common ae , 


3 X 6 * 8 144, the common denominator. 

2x6x8= 96, the firſt numerator. 

5 „ 3 * S D 120, the ſecond numerator. 
2x3 x6= 126, the third numerator. 


The new fractions are , +43» and 444. 


| 3. Reduce I» +, E, 155 to a common denominator, 


2 Xð * x 10 oo, the common denominator. 
IX 5X7 x 10 S 350, the firit numerator. 
3x2X7X10= 420, the ſecond numerator. 
6X2%X5 Xx IOS 600, the third numerator. 
9X 2x 5*ͤ 7 =630, the fourth numerator, 


New fractions, 358, 758, To 588, $49, 


MORE 


WE wm 3 N eb _ * 
D WIE: . 7 © 2 . 
e . N N — 
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MOR E EXAMPLES, 
4. 4. 7 1 85 Ts =. 3 98585 5525 „88. 


| 144. NG 3 228 
85 To Fo 7, T. Da, JIT, SAT, d- 


6. & f, es 1. 188. 888, $86, 558. 
When the Jercmindzor of one fraction happens to hy ar, aliquot 85 

part of the denominator of another fraction, the former may be re- 

duced to the ſame denominator with the latter, by multiplying 

both its numerator and denominator by the number which denotes 
how often the leſſer denominator is contained 1 in the greater, 


Thus, 3 + 7 r TI Tz. 


Here 3 is contained in 12 four times; 3 5 1 multiply both 2 and | 
| 3 by 4, and I have =. 


Again, 4 ＋ 4 +4$=24$+4. 


Sometimes, too, the fraction that has the oreater F 


may, in like manner, be reduced to the lame — wick 
that which has the leſſer, by N We: 


Thus, 14724 * 


And 45 +F ＋ * = T vr T vr. 


The reaſon of the above rule for reducing fractions to a common 

denominator is evident from Corollary II.; for both numerator 
and denominator of every fraction are multiplied by the ſame num 
ber, or by the ſame numbers. 

After fractions are reduced to a common denominator; they may 
frequently be reduced to lower terms, by dividing all the numera+_ 
tors, and alſo the common denominator, by any diviſor that leaves 
-: NO Vp or by cutting off an equa number of ciphers from 

| bot N | 
The lower fractions are reduced, the more ſimple and eaſy will 
any operation be; if, therefore, it be required to reduce fractions 
to the lowelt or lea common denominator poſſible, it may be dong | 
as follows, 


The leaſt multiple of all the given denominators | is the leaft com- 
mon denominator. | 
Divide this common denominator ſeverally by the denominators 
of che given fractions; and multiply each numerator reſpectively 
by the quot ariſing from its own 1 9 8 51 and the N 
will be the numerators. 
The leaſt multiple of two or more numbers is found chus. 
Place the given numbers in a line; then divide two of them, or 
as many of them as you can, by 2, or 3, or any ſmall diviſor that 
leaves no remainder ; : Place the Mao, and the numbers not ow 
3 <d, 


BY * 8 1 


8 eats el : 
1 
hab Py . 4 N ; batt 1 ns 8 
e 97%) in 15 W WR n n ' 
2 PING e "RY "IP 3 . 
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| ded, in a line below ; again, divide the numbers in this line, ei- 
ther by the former, or by ſome other diviſor, placing the quots, 

and the numbers not divided, in a line below; 5 by dividing, 
in the ſame manner, till the laſt quot of every number be unity; 
then multiply the diviſors into one another continually, and their 
* is che lan multiple required. 5 


E X A MP L E 
| Required the leaſt multiple of 24 ang 36 2 


| TY Diviſors on. 36. 


Dy” * 6. 
E 
1 7 I. 


6X2x2X3= = 72, the leaſt wander. 


* e e 
Required the leaſt multiple of 24, 36, 3 4? 1 


Dirie 624. 36. 54. 
. 
2 4. 2. 3. 
2 = | 4 
1141353 = N 
e 


6 2 3 „2 * 2 OE + 216, the leaſt multiple, 


EXAMPLE I. 
| Required the leaſt multiple of 2, 4, 6, 10, 12, 15? 


"+4 202. 4: 6. 10. 12. 15. 
Ml. 2. 3. 3. 6. 15. | 
— — 8 , a—— : 
3 . 3. 5. 3. 15. q 
5 1. 5. 1. 6. ; 
. 1 


2* 2* 3* 5 = 60, the leaſt multiple. I. 


4 * 2 82 * N . J > m ä . 

_ N 6 5 4 K * * KS --4f "27 1559 . 7 a 2 11 LU = hs Bo - 
7.4 8 EIS 5 eee * * * r Cs 00 bs os HL Tod I dS. he 2 n _ R * 3 
85 8 / N he 88 4 N p —— * 1. 

2 „ 7 A a n 


NERD wh 


n 2 


r 


* 
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The reaſon of the operation is obvious. For the continual pro- 


duct of the diviſors uſed in dividing any of the given numbers is e- 
qual to the ſaid given number; and if this product be multiplied 
by the remaining diviſor or diviſors, the product will be a multiple 
of the given number. Thus, in Ex. I. the diviſors uſed in dividing 
24 are 6, 2, 2, and 6x2 x 2 24, the given number; and if we 


multiply this by 3, the remaining diviſor, we {hall have 0x2Xx2 
x 3=72, a multiple of 24. In like manner, the diviſors uſed in 
dividing 36 are 6, 2, 3, and 6x 2x 3Z==36, the given number; 


and if we multiply this by 2, the remaining divider, we ſhall have; 
— 28 before, G * 2X 2 X 3 72, a multiple of 36, which, at the ſame 
time, is the leaſt common multiple of 24 and 36. 


If any of the ſmaller given numbers be an aliquot part of fone of 


| the higher given numbers, you may, if you pleaſe, neglect the ali- 


quot parts. Thus, in Ex. 3. you may neglect, 2, 4, and 6, as bein 


aliquot parts of 12; and by dividing 10, 12, 15, you will have 60 
for the leaſt common multiple, as before. 


I now proceed to the exemplification of the above rule. | 
Ex. 1. Reduce F; and 77 to their leaſt common denominator. 


Diviſors Sie 18. „2 3 = 36, the leaſt 
— —-— common eee 
; EEE | 2 9 
„ 3. 


dts: X 5 =15 the firſt numerator. 
18);6(2x7 =14 the ſecond numerator, 
The new fractions are 35 and 35. 


Ex. 2. Reduce F, Tx, 3, J, 55 4, to 64 leaſt common \ denominator. 


Diviſors 28. 12. 9. 3. 6. 4. 2x 2x 2x 3 * 3 a, 
| ns RO re ot nt thbhe common denomi- 
3. VVV nator. 


. » . 
| 
| 
| 
| 


I' » 


— 


807 ORE x = 4; firſt numerator. 
12)72(6 x7 = 42 ſecond numerator, 
9)172(8 X 4 = 32 third numerator. 
3)72024 * 2== 48 ſourth numerator, 
6)72(12 838 o fifth numerator. 
4)72(18 x 12 18 fixth numerator. 
New ſractions $5, 44, , 72, 78, 75. 


9 5 
nN 


a 
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The method of Ending the new numerators may be thus ac- 

counted for. The value of a fraction is not altered by multiplying 
both its numerator and denominator by the ſame number; but 
when the common denominator i is divided by the denominator of : 

the given fraction, the quote gives the number into which the de- 
nominator of the given fraction is multiplied; and conſequently its 

numerator muſt be multiplied by the ſame. Thus, in the laſt ex- 

ample, the common denominator, 72, divided by 8, the denomi- 3 
nator of the given fraction 4, quotes 93 and ſo che. ne w fraction is 5 
OL OS OP We —- - 
formed thus, ==; in like manner, the new fraction m; 1 1s. 
8 K 9. — ; 3 


Fa 
722 PO 
2 


7x6 5 5 
„ 


bene thus 


Addition 5 2 Fradtions,. 


"Dale 1. the given fractions have all the ſame denominator, add 
the numerators, and place the {um over the denominator. 


Ex. I. What is the ſum of 2 +3? An. * * 


_ 2. What is the ſum of 1 4 2 l un Prob: 
H. N 


Ex. .* What i is the ſom of 1+4+30 Anſ. * =1Þ by Prob 'F 


Rule IT. If the given fraQtions have different denominators, re- 
duce them to a common denominator, by Prob. VIII. then add 
the numerators, and place the ſum over the common denominator, 

Ex. I. What is the ſum of + +3? 


S A 2, by Prob. VIII. and 35 4 
Ex. 2, What 1s the ſum of 57 4 +? 


+3 3 + 8 = 54 72 + $4 + $2 TT» by NS oe 


Coe $3 
48 = IT. 


The operation becomes more 80 515 if the given fractions be re- 
duced to the leaſt common denominator. 
wrougght in this manner follows. 


What is the ſum of + +4 +$? 
FTE I Sir Far Fi ==, by Prob. I. 


The former example 


Nule III. If mixt numbers be given, or if mixt abe and frac - 
tions be Ziven, reduce the mixt numbers to improper fractions, by 


Prog. 


8 
FR 
28 
4. 34 
ve, 

5 
* 
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Prob. II.; then reduce the fractions to a common denominator, by : 


Prob. VIII. and add the numerators. 


Ex. 1. What is the To. of 72454 
74 =* - 17, by Prob, II. 


and 2 +27 2 by Prob. VIII. 
and 11 92 n e = 13 by Prob I. 


Er. 2. What is OY 1. of 63+42 ? 


64 , by Prob. II. 
and 22 þ 4 = 222 12, by Prob, VIII. 
5 and 9 5 * 1 by Prob. I. 


When mixt numbers, or mixt numbers and fractions, are giveris - 


you may, with greater expedition, work by the following rule, viz 


reduce only the fractions to a common denominator, and add the ; 


ſum of the fractions to the integers. The above two examples 
wrought in this manner follow. e | | 


Ex. 1. What is the ſum of 74 +57? 
g 414 = N T= = ix. 5 
and 75 + Tx = 132. 
8 2. What is the ſum of 64+ + 2? 
MME. 


0 IV. If any, or all of the given gain, be compound; 


firſt reduce the compound fractions to fimple ones, by Prob. IV.; 


then reduce the ſimple fractions to a common denominator, by 
Prob. VIII. and add the numerators. | | 


Ex. 1. What is the ſum of 5 of + + +} 
JF of 4289 $,, by Prob. Iv. | 
1 i + += 3; „ by-Prob; VII 

Aud + ==, by Prob I. 

Ex. 2. What is Dy ſum of 2 of 2 + 3 of =? 
+ of +++ of A + , by Prob. IV. 
and 3 , by Prob. VIII. 
and 25 ＋ 14 = 1 = 2, by Prob. VII. 


Nule V. If the given fractions be of IfSrent Jenn tiene firſt 
reduce them to the ſame denomination, by Cor. of Prob. IV. or by 


Prob. V.; then reduce the fractions, now of one denomination, '7+ ih 


X 2 A 


ay o | 
_ ADDITION of Part I. 
a common denominator, by Prob. VIII. and add the numerators ; 


or reduce each of the given fractions e co 1 by Prob. 
VI. and then add their values. 


EXAMPLE: 
What i is the ſum of 4s. and 31. Z 


METHOD 1. 
and . + 5 322 by Prob. VIII. 
and £4 ＋ 348 = $841, = 185. 3 d. by Prob. vi. 


5 METHOD 1 
7 x 20 


41.2 — 8s. 2 £40 s. by Prob. V. 
and 2 140 =& þ 149 e, by Prob. VIII. 
and $ + 24? = s. 2188. 34. 7 Prob. I. and VI. 
M E T II 0 D Ul. 
V/ 
1 — 4. 4. 9 | 
11 do : by Prob. VI. 


8 „ AE 


18 34 : 


MORE EXAMPLES. 
7. What is the ſum of 4 4 ＋ 32 Anſ. 14+ 
2. What is the ſum of 5 + 44 +44? Av. 254 
3. What is the ſum of 133 + 245 * Anſ. 383%, or 3871 
4. What is the ſum of 4 f ++ 1 of 7? Anſ. 1 247. 


5. What is the ſum of 2 11-4364 29.2 Anf. 245 l. in 
value 15 8. 9d. "PF | It | eek | | 


The reaſon of the above rules appears from Axiom XI. 90 
none but ſimilar or like things can be added. Thus, third parts 
cannot be added to fourth parts, for the ſum would neither be 
third parts nor fourth parts; third parts can only be added to 
third parts, aud ivurth parts only to fourth parts; and conſe- 


quently 
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quently fractions to be added mult have all the ſame denominator. 
In like manner, the fraction of a pound cannot be added to the 
fraction of a ſhilling, or of a penny, being unlike things; and 


therefore fractions to be added mult be all of the ſame denomination. 


Subtrattion of V hour F rations. 


Rule 1. If the given fractions have the ſame denominator, ſub- 


tract the leſſer numerator from the greater, and f che remain- 
der over the denominator. | 


Ex. 1. From 5 „ ſubtract 3 Fo 
g. 


"Ex, 2, From 75 fabtrat 1 · 


16. 
TT FF ED 


Rule II. If the given fractions have Ifferent Jenominators, re- 


: due them to a common denominator, by Prob. VIII.; then ſub- 


tract the leſſer numerator from the greater, and place the remain- N 


der over the common denominator. 
Ex. 1. From 3 ＋ . To a 
4, + „ N 45 by Prob. vm. and x 
Ex. 2. From &; bias LY 
FF 2 Tos VIII. 
and 35 — 39 2 = #6» by Prob. VII. 
Rule III. If it be 3 to ſubtract one mixt number from an- 
other, or to ſubtract a fraction from a mixt number, reduce the 


mixt numbers to improper fractions, by Prob. II.; then reduce the 


fractions to a common denominator, by Prob. VIII. and ſubtrac⸗ 
the one numerator from the other. 


Ex. 1. From 74 ſubtract. 52. 


72, I G3 o, by Prob. IT, 
and , =, , 5 Prob. VIII. 
and W = 13 — 


; 5 = = 27, by Prob. . aud Vi, 


. vb by Prob. VIII. 
_ 7. by Prob. L, 
In ſubtra&ing one mixt number from another, or in ſudtracking 


a fraction from a mixt number, you may, with greater eaſe and 
8 8 proceed thus, viz, Reduce only the fractions to a com- 


mon 


2 * 2 
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| mon. denominator, and then work by one or other of the two rules 
following. 
I. If che numerator of the fraction to be ſubtracted be leſs than 
the numerator of the fraction from which you are to ſubtract, then 
fubtract the leſſer numerator from the greater, place the remainder 
over the common denominator, and to this fraction prefix the dif- 
ference of the integers of the two mixt numbers; or the ie 
part of the mixt number when a fraction 1 is  ſubtradted, 


Ex. 15 From 74 ſubtract 52. 
+ 18 £ by Prob. . 
and 3— f 2 = by Prob. VII. and — =2. 
80 che difference of the two mixt numbers is 24. | 


Ex. 2. From 92 fle "i | 
2. FED 1 by Prob. VIII. 


and * — = =; and to this fraction I Seas the integral part 
5 of the mixt number, and the W 2 or remainder, is 8 


Ns: In ſubtracting A fraction from an unit, you have only 1 to 
ſubtract the numerator from the denominator ; and the remainder, 
placed over the denen nmtde is the difference, or er. "Dis 


: C=2+: | 3 — 2 
1—+ for 125, and 4— A =. 


2. If hi numerator of the fraction to be ſubtracted he: greater 
than the numerator of the fraction from which you are to ſubtract; 
in this caſe ſubtract the greater fraction from an unit borrowed ; 
that is, ſubtract the greater numerator from the common denomi- | 
nator, add the remainder to the numerator of the leſſer fraction, 
and place the ſum over the common denominator, for the fractional 
part of the anſwer; or, which is the ſame in effect, ſubtract the 
greater numerator from the ſum of the numerator and denomina- 
tor of the leſſer fraction, and place the remainder over the com- 
mon denominator for the ſractional part of the anſwer: then, for 
the unit thus borrowed, add 1 to the integral part of the leſter 
mixt number; ſubtra& this ſum {from the integral part of the great- 
er mixt number; and prefix the difference to the fractional part of 
the anſwer, Bur i in ſubtracting a fraction from a mixt number, for 
the unit borrowed, take 1 from the integral part of the mixt num- 
ber, and prefix che remainder to the fractional part of the anſwer. 


Ex. 1. From 94 ſubtra& 5 5. 
1. 7 8, 5, by Prob. VIII. 


3 Here having reduced the fractions to a common denominator, 1 
Tay, 3 from + I cannot; whereſore I ſubtract 4 from an unit bor- 
rowed, 91. J Aubtract the numerator 4 from "the common deno- 


minator 
/ 


\ | 
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minator 67 and add the remainder 2 to the numerator of the leſſer 
fraction 3; and the ſum 5, placed over the common denominator, | 


e for the fractional part of the anſwer. Or, which is the 


| fame in effect, I ſubtract 4 from 3 6 =9g, and [there remains 5 
for the fractional part of the anſwer, as before. "Then, for the u- 

nit borrowed. I ſay, 1 borrowed and 5 make 6; which, ſubtracted 

from 8, leaves two of a remainder; and this prefixed to the frac» | 


| tional part, gives 27 for the difference, Fernab © or anſwer. 


Ex. 2. From 97 ſubtract 4 Fo. 
| "25 71, IF» by Prob, vin. 


Here having 1 reduced the fractions to a common denominator, : 5 
ſay, 4+ from 49 1 cannot ; but, borrowing an unit, I ſubtract the 
numerator 12 from the common de enominator 15, and 3 remains; 
which 3, added to the leſſer numerator 10, gives 4+ for the frac- 
tional part of the anſwer. Or, I ſubtract 12 from 10 + 15 S 25. 

and 13 Femains; which 13, placed over the common denominator, 

gives 13 for the fractional part, as before. Then, for the unit 
| borrowed, I take 1 from the integral part of the mixt number ; and 


the remainder, prefixed to the cat ona part, gives 8 5 for * 
difference, or anſwer. 55 


Rule IV. If it be cid to ſubtract a mixt number, « or a "Ge 


tion, from an integer, firſt ſubtract the fraction from an unit bor- 


rowed; that is, ſubtract the numerator from the denominator, and 

place the remainder, as a numerator, over the denominator, for 
the fractional part of the aniwer : then, for the unit borrowed, 
add 1 to the integral part of the mixt number ; ſubtract the ſum 
from the given integer; and prefix the remainder to the fractional 
part of the anſwer. But when a fraction is ſubtracted from an in- 
teger, for the unit borrgwed, take 1 from the given integer, and 
prefix the remainder to the tr actional part ot che antwer. 


Ex 1, From 14 ſubtract 72 


Here I ſay, 5 —3==2; fo 2 is the ir actional part ofthe anſwer: 
then I ſay, 1 borrowed and 7 make 8, and 8 ſubtracted from 14 


leaves6; which I Prev. 6 to the ſractional part: : 1o the difference o r 
| anſwer | is 6+; 


Ex. 2. From 12 ſubtrad 7. 


Here I ſay, 7— 3 24; ſo 4 is the frational part : then I ſay, 


1 borrowed from 12, and 1] remains: ſo 1151s the difference, or 
an{wer. 


Mole. When an integer is given to be ſubtracted from a mixt 
number, vou have only to ſubtract the given integer from the in- 


? DO 
tegral 
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| tegral part of the mixt number; and to the remainder annex the 
fractional 185 Thus, 94 — 5 43. | 5 


Rule V. If one or both of the given fractions be egos, firſt 
reduce the compound fractions to ſimple ones, by Prob. IV.; 
then reduce the ſimple fractions to a common denominator, by 
: Pw VIII.; ; and ſubtract the one numerator from ors other. 


Ex. 1. From 4 ſabtrac 2 '4 of 4. 
+ of 4 bp Abbe TV. 
and 4 Fo Sgt: i 8, by Prob. VIII. 
and 35 te, by Prob. VII. 
Ex. 2, From 2 2 of 4 ſubtrat 4 of 5. 
3 of 2, 3 of L=2, 2, by Prob. IV. 
and 2, 25 = , £25» by Prob. VIII. 
e and * — 1 0 iT, * Prob. vn. | 
7 Rule VI. When the given fractions are of different 83 
tions, firſt reduce them to the ſame denomination, by Cor. of 
Prob. IV. or by Prob. V.; then reduce the fractions, now of one 
denomination, to a common denominator, by Prob. VIII.; and 
ſubtract the one numerator from the other. Or, reduce each of 


the given fractions, ſeparately, to value, by Prob, I. and ſub- 
tract the one value from the other. | 


E X A M P L E. 
From 21, ſubtrad 25, 
MET HO Do J. 
45. 24 of 20 N 2. 1. by Cor. Prob. IV. 
18 


And 4, = 128, 11, by Prob. VIII. 
and 448 — er 1.= 145. 4d. by Prob. VI. 


METHOD II. 


41. —— . 22. by Prob. V. 


Feen Prob. VIII. 
and 1 — 1 . = 148. 4 d. by Prob. I. and VI. 


\ 
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METHOD III. 


3 X* 20 ent * 
K 1 
| : „„ by Prob. VI. 
4s. —— d. 24 = ELIT IS 
a 14 4) 
MORE EXAMPLES. | 
4; From * ſubtradt Fr. e Rem. 3 IL Fo 3 5 
2. From 5 ſubtract J. Rem. 2, 
3. From 75 ſubtract 53, Rem. 2 Ur. 
4. From ſubtract 7. Rem; . 
5. From 73 ſubtrat 55, Rem. 144. 
6. From 124 ſubtract 5. : Rem, 123+. 
7. From 134 ſubtract 7. Rem. 1252. 
g. From 50 ſubtract 912 Rem. 40fr. 
10. From 15 Z ſubtract . Rem. 83. 
11, From 3 ſubtract 4 of 5. Rem. +. 
12. From 5 Lof £ ſubtra& + of 1. Rem. A. 
13. From l. fubtra f d. Rem. 35881. =6 5, 744. 


' The reaſon of the rules in ſubtraction is the ſame as in addition. 


For like things only can be ſubtracted from one another; and 
therefore in ſubtraction the fractions muſt have all the ſame deno- 
minator, and be of the ſame denomination, 


Multiplication of Vulgar F eaten: 


In auktiplicativ of fractions there is no occaſion to reduce the 


given fractions to a common denominator, as in addition and ſub- 


traction: only if a mixt number be given, reduce it to an impro- 
per fraction; if an integer be given, reduce it to an improper 
fraction, by putting an unit for its denominator; if a com- 
pound fraction be given, you may either reduce it to a ſimple one; 
or, inſtead of the particle /, inſert che ſign of multiplication: then 
work by the following 


KR U I. E. 


kloltiply the numerators for the numerator of the pr odue, and 


multiply the denominators for its. denominator, 


Y VF 


yo MULTIPLICATION ef Part I. 
EXAMPLES. 


A 
1. If any number be multiplied by a proper fradtion, the pro. 
duct will be leſs than the multiplicand ; for multiplication is the 
taking of the multiplicand as often as the multiplier contains uni- 
ty; and conſequently, if the multiplier be greater than unity, the 
8 product will be greater than the multiplicand; if the multiplier be 
unity, the product will be equal to the multiplicand; and if the 


multiplier be leſs than unity, the product will, in the ſame pro- 


portion, be leſs than the multiplicand. Thus, ſuppoſing the mul- 
tiplier to be 4 or 4, the product, in this caſe, wes. bee equal to one 
half or to one third of the multiplicand. OY DD, 
2. Mixt numbers may be multiplied without re- | 542 7 5 
ducing them to improper fractions, by working . 
| as in the margin ; where I firſt multiply the in- _ 
tegral parts, viz. 54 by 24; then I multiply the 216 
integral parts crois-ways into their altern frac- 108 
tions, viz. 54 by 2, and the product 27 I ſet Fe 
down; in like manner J multiply 24 by 2, and 6 
the product 6 I likewiſe ſet down; then I add. —— 
and to the ſum I annex 4, the product of the wo. 1 329 F 
fractions. 


In multiplying a fraction by an integer, you PEAR only to 

mokiph the numerator by the integer, the putting for the de- 

- Nominator being only matter of form. And to multiply a fraction 
by its denominator is to take away the denominator, the product 


being an integer, the ſame with, or equal to the numerator, 
: Ty * 827. For T 


” — n * Go 
If the numerators and denominators of two caval e be 
| cankinlied croſs-ways, the products will be equal. Thus, if += 
Ar, then will 3 x 12 =9 x4; for myltiplyiog both by 9, we ve. 
9 x4 

3 2 ; and wultiplying theſe by 12, we have s * I2=9 X 4+ 
| 3 HE | 
Hence, if four numbers be proportional, the product af: the ex- 
tremes will be equal to the product of the means: for if 3:9:: 4: 12, 
then += ; and it has been proved that 3 x 12 =9X4 Therefore 
if, of four proportional numbers, any three be given, the ſourth may 
eaſily be ede 5%. When one of the extremes is ſought, divide the 


product 
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product of the means by the given extreme; and when one of the 
means is ſought, divide the product of the extremes by the given mean. 

F. In multiplying fractions, equal factors above and below may 
be daſhed or dropt. Thus 2 of 4x4 of S KK; and 
t dropping the factors 2, 3, 4, both above and below, the product 
is +, In like manner, to facilitate an operation, a factor above 
and another below may be divided by the lame number : .'F _ 5 


| F 


9 x b A == — us Or we may exchange one numera- 
don for mother + Thus, g Af. 5 
6. To take any part of a given number, is to multiply the mid 
arge by the fraction. Thus, +5 of 320 is found Was 4 5 # 320 
* 332 =>5 x42 =222 = 200. In like manner, 4 of 45 5, is 
7 x 45 INH zo. Hence, to 
reduce a compound fraction to * us one, is to multiply the 
parts of it into one another. 0 
J. If a multiplicand of two or more Shondinations be given to 
be multiplied by a fraction, reduce the higher part or parts of the 
multiplicand to the lowelt ſpecies; and then multiply. Thus, to 
multiply 8 J. 1028. by 4, I lay, 81. 8 * 208. = 1608. and 160 
+ 103 =1104+s. = , and 4 * 3 = 2 11312 . . . 
13 8. 10 d. Or, without retacine. you may multiply the given — 
multiplicand by the numerator of the fraction, and divide the pro- | | 
duct by the genominmtor. | 


MORE EXAMPLES. 


4; Multiply 5 by „ product LT 
2. Multiply 74 by +. Product 644; 
3. Multiply 8 2 by 5 Product 844. 
4. Multiply 64 by 8. Product 54+. 
5. Multiply 92 by 2 of Tl Product 3. 
6. Multiply 12 by 5 of 5. Product 77. 
7. Multiply 2 of + by 4 of Sof F. Product +, 
8. Multiply 43 by " Product 13. 


9. Multiply L. 312 62 by 4. Product L. 2: 14: 4% 


The reaſon of the rule may be fhewd thus : A for 
A, and + of 45 is +; and conlequently 5 of A is . 

The truth of the rule may allo be proved thus: Aftume two 
fractions equal to two integers, ſuch as, 4 and 2, equal to 2 and 
3, and the product of the fractions will be equal to che product of 
the 1 integers ; for 4 * = =6, and 2 * 36. 


Y 2 Diriſon 


# 


JJ DIFTIESN 4, ol 
Dies / on 'of . lgar Fradtions. 


10 diviſion of fractions, if a mixt number be given, reduce i it to 
an improper fraction; if an integer be given, put an unit for its 
denominator; if a compound fraction be given, reduce it to a ſim- 
pie one, and — work oF the following 


KY LF, 


Multiply croſs-ways, viz, the numerator af the Gvifur into the | 
denominator of the dividend, for the denominator of the quot; 
and the denominator of the diviſor into the numerator of the divi- 

dend, for the numerator of the quot. 


EXAMPLES. 


. s di. 
2. 40 480 


1 
5 4 (12 
z. 43) 8 () 6 (FRG · 


l 
8 1 
* . 
MW 
Bl 


3 
2 68.(=48) (284 = 
5. 98 (=4)2 (10. 0 
6. 7 4 ie 5 
25 =o 5 5 5) * (6. 
4 


NOTE Ss. 


1. Inſtead of working diviſion of fractions as taught above, yon 
may invert the diviſor, and then multiply it into the dividend. 
Thus, in Example 1. inſtead of 3 24 85 you may ſay, 3x F= * 
— 1 iT — = 1+. | 
2. If any number be Seidel by a proper fraction, the quot will 
be greater than the dividend: for in diviſion the quot ſhews how 
oſten the diviſor is contained in the dividend; and conſequently if 
the diviſor be greater than unity, the quot will be leis than the 
dividend; if the diviſor be unity, the quot will be equal to the 
dividend; and if the diviſor be leſs than unity, the quot will, in 
the ſame proportion, be : greater than the dividend, Thus, ſup— 
poſing the diviſor to be 4, or 4, the To in this cafe will Be double | 
er triple of the dividend, * 
3. To 
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3. To divide a fraction by an integer, is only to multiply the 
integer into the denominator of the fraction, the numerator being 
continued. Thus, 7) 4 =. See Ex. 6. | 
4. A mixt number may ſometimes be divided by an integer, with 
more eaſe, in the following manner, Divide the integral part of 


the mixt number by the given integer; and if there be no remain- 


« der, divide likewiſe the fraction of the mixt number by the given 

integer, and annex the quot to the integral quot formerly found. 
Thus, in working Ex. 8. by this method, I ſay, 5) 1002, and 

5) CTs; and fo the complete quot is 2 70, as 3 But if, in 


| dividing the integral part, there happen to be a remainder, prefix 


this remainder to the fraction for a new mixt number; which re- 
duce to an improper fraction: then divide the improper fraction 
by the given e and annex the quot to the integral quot for- 
A found. us, if it be required to divide 154 by 8, I ſay, 
. 9) 1701, and 7 remains; which 7, prefixed to che fraction, gives 
72 for a new mixt gamer and this, reduced to an improper 
fraction, is 2, and 8) (37: ſo the complete quot is 144. | 
F. If the factors of the e and denominator of the quot, 
inſtead of being actually multiplied, be only connected with the 
f gn of multiplication, it will be eaſy to drop ſuch factors, above 


Dh 4X4X3 
: and below, as happen to be the ſame, thus : BE F + of 4 11 — | 
on BS: 

=——=2£=2; Or a baader above and below may be divided 
"FN 8 
by the ſame number; thus: 5) A TE (= = — 23. Oc the 
= 5x12. 5 * 2 


factors of the numerator of the quot may be exchanged, thus : a 3 8 
2 * 5 3 XZ 3 


2X9 2X9. 2X3 


6. To divide an integer by a fraction, is to divide the product 
of the denominator and integer by che numerator, thus : ; 75 8 


5 5 * 8 e 
G 5 x 2510, See Ex. 5. 


7. If the Jiviſor wa dividend have the ſame deat, you 
have enly to divide the numerator of the dividend by the numera- 
| n 
tor of the diviſor, thus: i 94 (z=+ for £ £33 ( 

Ag x8 


8. If a dividend of two or more denominations be given to be di- 
vided by a fraction, reduce the higher part or parts of the dividend | 
to the loweſt ſpecies, and then divide, Thus, to divide 61, 94s. 


by 


174 DIV 18 ION of oy Part l. 
by 2, 1 fay, 61. =6 x 20s. =120; and 120 P01 1294 5, = | 
Ae; and 30 ( 1945s. 9 l. 145. 74d. 


"Or, Divide the given dividend by the numerator of the fradtion, 
15 and multiply the quot by the denominator, 2 


EXAMPLE. 


Divide L. 276 16:8 among 4 men, A, B, C, D, fo that A, ; | 
B, C, may have equal ſhares, and D only two thirds of one : of 5 
their ſhares. 


1 % {+4 +3=% 0 f3.=34; -- 
150276 16 8 (25 15 4* 32575 WT 
* 3 2 10 B. 

* 3 275 10 QC. 

e 6 8 D. 


Proof 276 16 


MORE EXAMPLES. 


1. By 2 divide; * Quot 25 35 = = i | 
2. By 33 divide 25. Quot 17. 

3. By 9 divide 192. Quot 23. 

4. By 54 divide 18. Quot 3 T. 


= By 74 divide 5 of &. . Quot £ 4 
6. By 4 divide 121. 65. 8d, Quot 11342 d. =161 88. 10 d. 


The reaſon of the rule will appear by conſidering, that the: me- 
thod here uſed is nothing elſe but the reducing the diviſor and divi- 
dend to a common denominator, and then dividing the one nume - 
rator by the other. Thus, 4) 4 (8, for reducing the diviſor and 
dividend to a common A Hat. we have ) r (=. 

The truth of the rule may alſo be proved by aſſuming two frac- 
tions equal to two integers, ſuch as, I and , equal to 2 and 4, 
and the quot of the fradtions will be equal to the quot of the inte- 
gers. 1 9 LL (43 = 2, and 2) 4 (2. 


Practical Pueſtions. 


One. I The lefler of two OTE | Is 365 ; their difference is 
1135: What is the greateſt? Anſ. 4 | 
Duſt, 2. What number added to 45 40M give 124 4) Anſ. 748. 

weſt. 3. A has g of a ſhip, and B has + of the ſame veſſel: 
Which of them has the greateſt ſhare? and hat the difference? 
Af. A has the greateſt ſhare; and the difference of their ſhares 


is 170 · N ef. 


d 
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Que. 4. Three purſes contain 130 5 l. ; in one purſe ; is 5541, 


in another 42 l.: Hor much is in the third purſe? Anſ. 405 : 
Quo ſt. 3 What is £ x parts of 1307? Anſ. 813. 


7 Vreſt. 6 What number multiplied by 4+ will produce 253 
, An,. 4²³. | 


nw 


The f mple Rule of Three in V *. Fradtions, 


'T hs axiaion is ſtated as formerly taught i in the mule of three, 
| The extremes mult be of one denomination. Reduce mixt num 


bers and integers to improper fractions, compound fractions to 5 
ſimple ones, and then work by the following rule, viz. 


Multiply the ſecond and third terms, and divide the product by a 
the firſt term: that is, multiply the numerator of the firſt term in- 
to the denominators of the ſecond and third, for the denominator 
of the anſwer ; and multiply the denominator of the firſt term into 


the numerators of the ſecond and third, for "the numerator of the 
E anſwer. L 


I. Direct Queſtions. 
dual. 1. 11 2 yard colt 5 1, what will &; yard coſt ? 


7. L. oy 
If 2: ＋ : 6. 
nn * 3 3 3 x 20 
oy WT RN n — — —41.— — Ss 
5 _IxBx10 | 3x 2x10 3X2X2 2x2. 4 


Queſt 2. If f yard coſt 21, what will 42 Pe” colt ? 


„ . 
. . 
6 ** 2 * 11 11 11 x 20 
Anſ. = — — —— ——— 5. — 7 — 
5 ** 1 5 Xx 3 X 2 5 * 3 3 | 
148. 8d. | 
cl. 3 If 3 yards coſt 24 J. what will 144 yards coſt? 
| TYas.- ** 144. | | 
TE 3 25 t: Tabs 
T : 23 84 . 
— 7.x 59 EE 


Anſ. 


—.— 


= J. 213 15 4. 


3 * 5 * 4 ZX5X2 


MORE 


£1 


6 3 The Role of THREE ia Prat I. 


MORE EXAMPLES. 


Queß. 4. If 24 lb. tobacco coſt 32 8. what will 242% Ib. colt ? 

1 8: 5 5 — 

Queſt. 5. If 4 of 4C. ſugar colt : 70 l. what will 82 0. colt 3 * 

Anſ. 2621. 8 s. 

Veſt, 6. A mercer bought 3% pieces of Gilk, each piece contain- 

8 ing 244 ells, at 6s. 4 d. per ell: r che value of the 3% 
pieces at that rate? Anſ. L. 26: 3: 

Queſt. 7. If Z oz. ſilver coſt 28. 12 wil be the price of 115 b. 

at that rate? Anſ. 351. 5 

Queſt. 8. If 1 lb. of gold i is worth 615 1. Sterling, what is a 

grain worth at that rate? Anf. 11d. | 

Que. 9. If 2 2 wa of ſilk colt 4 of $1. what i is the price of 1 152 
ells Flemiſh? Anſ. L. 9: 15: 10. 
Queſt. 10. If - * of 4 lb. of cloves coſt 68. 24d. what coſt the 

" "p C. at that rate ? ' aol L. 69 : 6:8 Y 


| I. Inverſe Queſtions. 


Burſt. 1. If: 3 yard of cloth that is 2 yards wide, wil make a 
garment, how 1 of any other cloth that 1 is + yard wide will . 
make che ſame garment : 15 | 

Bread. len. Bread. 
1 „ 1 
* z Fx2 . 
Au ————— 1 e n. 
e 
| Oueſt. 3. If I lend my friend 481. for 4 of a year, ha mack | 
| ugh he to lend me for I of a year? 


Tea. L. Tea. 
5 | 2 . 45 © to 
12 * 48 „ 3 12X12Xx3 
An. — =861, 8s. 
*in 1 | 
MORE EXAMPLES. 
| Queſt. 3. If 2 yard of cloth that is 24 yards wide, will make a coat, 
what is the breadth of the cloth whereof 14 yard will make the 
eme coat? An/. $5 yard, or 3 qrs 25 nails. | 
_ Oueſt, 4. How many inches in length, of a plank that is 9 
inches broad, will make a foot ſquare? Anſ. 16 inches in length. 


Veſt 5. If be penny-loaf weigh 105 ounces when the buſhel of 
2 wheat 
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wheat coſts 448. what ought the penny. -loaf to weigh when the 
buſhel of wheat coſts 8-%;s. An/. 5355 ounces, 


®ueſft. 6. If 12 men do a piece of work in 104 days, in how ma- 
ny days will 6 men do the ſame £ ? . In 214 88 | 
The bene Rub of Three in 2 Fradtions. 


Oueſt. 5 If 3 2 acre of graſs be cut down by 2 men in 2 4 day, how 
many acres ſhal} be cut down by 6 men in 34 days? | 


Men. acr. Men. 


„ . 
day 4 37 days. 
CV PLN 
F 1 Po 
- 3X3x60 1 3 x 15 
Anſ. — — — —==117 acres, 
4X4X3 CEE * . N 
Or thus: 
I Ix1x3x6x10_ 3x6x10 3X3x5 
Anſ. ——— — — int Acres, . 


2X2X4XIX3 | 2X2X4 2 * 2 


| Queſt 2. If 4 men caſt a ditch g4 ſeet 3 34 deep, als 2 
broad, in 94 days, in how many days will 3 men calt a ditch 2 5 2 
feet long, 64 deep, and 4% broad? 


Men. days. Men. | 
RT *g ; ir 


21 34 : l. 8. 23841. 64 41. 
03 | EI 

2 3: 32; —— = "33 7» 
; 0 7 . | 2 ; - 3 o _ 


eee e e 


"© 


A 4XZX2X1 


4 *, 20 * 9 21 10 K | 
| — — — — — = —— = - third term, 


V 
I x 28 x 3060 14 x 1020 


SIOX3XI. 255 


10 * KX 32 1 17 352 
3 r [7 14 * 4 1 N 


. 


77 


ſpeedily and eaſily than by a formal ſtating or working of the rule 
of three; and the directions to be obſerved 1 in ſuch operations are 


Rules of PRACTICE. 
Or thus: 5 


4XZX2XIXBXAXSIX20X _ 


9 X10X17XBX3XIX2X3X2. 
4X3X2X28X4X51X20 AX 2X 4RIKE 28 X 4X 51 


CHAP. IX, 
Rules Us Pradtice 


Hex the firſt term a of a nn in the rule of three happens 
to be unity, the anſwer may frequently be found more 


called Rules of Prattice:- 
The rules of practice naturally follow: oo dodrine of 1 


n fractions, the operation being nothing elſe but a multiplying the 


number whoſe price is required, by ſuch a fraction of a pound, of a 
ſhilling, or of a penny, as denotes the rate or price of one. 


Thus, if the price of 24 yards, at 6s. 8 d. per yard, be de- 


manded, the anſwer is found by multiplying 24 by 4, the fraction 
Hence it is obvious, that to multiply a number by a fraction 
whoſe numerator is unity, is to divide the ſaid number by the 
denominatar of the fraction. But if the numerator of the fraction 
be not unity, you muſt firit multiply the given number by the nu- 
merator, and then divide the product by the denominator. Thus, 


of a pound equivalent to 6s. 8 d. viz, X +F==:=81 


if the rate be 12s. 4 d. AI the price of 24 yards is found by ſay- 


ing, l * 4 = A 10 J.; or take I of the given number twice. 
When the fr: action denoting the rate happens to be compound, 


the product or aniwer is found by dividing the given number by one 


of the denominators of the compound fraction, the quot by another, 
and the next quot by the third, Oc. Thus, if the rate be 2 far- 
things = + of r of g l. the price of 1440 Yards. is found by ſaying, 


32440 — 2 
2445 = 720, and 222 =60, and £2 31. 


When the rate 1s expreſſ led by two or more ſimple fractions, con- 
nected with the ſign +, the product or anſwer is found by dividing 
the given number ſucceſſively by the ſeveral denominators, and then 
adding the quots. Thus, if the rate be 3s. = N + 251. the price 


of 80 yards is found by ſaying, 189 28, and 3 28 45 and 8 +4 
_=12], 


The 
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The fractions equivalent to any number of farthings under 4, to 
any number of pence under 12, and to any number of N un 
der 20, are exhibited 1 in the following tables. 


T A B L E I. 

Farthings. 5 % a penny. l of a « Pilling. | of a pound. 
„ 4 45 = Earn 
. + 2 4 of xx. z of Fx of 28 

* 3. - 4 Of 22 : | # t of ax of 28 5 
TABLE II. TABLE Ul. 
Pen. | of aſhill. || s. d. of « pound. [ 1. 4 | of a pound, 
IF {3 i 8] 10 [er er 
„ 2 | 5 11 DS 
N VVV 1a q r 
r „„ 
| 6. | 4 | | 4 35, Of 5 GI EE. 
1 It 5 re, OF 15 152, or 4 
8 | FRB: 6 | | 15 16 25 18 or 55 
10 1} 9-H LS 1 5 
a1 | . | 2 Te) or . 19 | +55 


The fractions in Table II. become compound fractions of 7 


pound, by annexing (of 20) to each of them. Thus, id. is 12 of » 


x5 1.3 and 5 d. is 4 of ;+5 of el. Oc. 
The variety that occurs in the rules of practice ariſes chiefly from 
the different rates, or prices, of one thing, as a yard, a pound, 


an Ounce, Oc. and may be reduced to the eight caſes following, 


VIZ. 


twelve. 3. Pence and farthings. 4. Shillings under twenty. 
5. Shillings, pence, and farthings. 6. Pounds. 7. Pounds, ſhil- 


lings, pence, and farthings. 8. The given number may conſiſt of | 


integers and parts. 


. 
When the rate is ſarthings, under four. 


K. 
Divide the given number by the denominator of the fraction * 
noting the rate, as contained in Table I. viz, if the rate be 1 or 


2 tarthing 85, divide by 4 or 2, the quot will be pence; and the re- 


4 | DBLaln der 4 


The rate may be, I. Farthings under four. 2. 3 under 
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by 20, the quot will be pounds, and the remainder ſhillings. 
if the rate is 3 farthings, firſt multiply the given 


„ | 
mainder, in dividing by 4, will be farthings, and in dividing by 2, 


it will be 1 halfpenny : then divide the pence by 12, the quot will 
be ſhillings, and the remainder pence : laſtly, divide the ſhillings 


of PRACTICE. 


' numerator 3, and then divide as above directed. 


EXAMPLES. 


| Part ; 


But 
number by the 


| Ex. 1. EE | Ex. - 

2.4859, at if. 2 8347, at 2f. 
121 3 f. A 4173 4 d. 
e -+£ 7 3al N A 

[Ls 1 22. IL.) 7 94 
Ex. 3. Or, becauſe 3 f. 2 d. +24. or 21d. 44 

1753, at 3 f. of 4 d. you may work Ex. 3, either of the two 

%%%%ͤ . ĩ· 8 FEE 

® ee | 1: e Jo | | Meth. 2. 
-3j$259-. + - 1753, at 3f, ][421753, at 3 f. 
„„%«» k „ f, 
rg: Er 438 kk. . 
100 64d. | "1 my EG TEE 

| — —— * 121 > f, 21 2 

eee 1 ich 6d. [| 1clg 6 ET 

Leo 464 IL. 9 64. 


More ways of working the above examples might®be aſſigned, 
but the moſt eaſy and ſimple methods are the beſt. 


| 0 þ PETS 


II. 


When the rate is pence, under twelve. 


1 


Divide the given number by the denominator of the fraction de- 
noting the rate, as contained in Table II. and you have the an- 
ſwer in {hulings; which reduce into pounds, by dividing by 20. 


. 
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EXAMPLES, 
| r | Ex. 1. | | | | Er. 7. . 


|rs| 818, at 1d. 


I. 3 3 2 1 wo . . 


1 =, bs 2. To VV hy 5 
8 5316, at 2d. | 1 . 


EO ; | —— 


> 
A IN 
- 
8 
— 
O0 
ol 


Er. 3. Ci 145 | 5 
879, 30 JJ. 


Sf 
wn 
2s 
— 
> 


; 8 | 


Sup 


Ex. 4. 3d. 4 i 
3097, at 4 d. ; F--— $- > 


— __——— —:— — 


who 


- 
— 
S. 
ty 
> 
- 
9 


Ex. 10. 
386, at 10d. 


439, at 5 d. 6d:}3} 193 
— 1 4d. 7 128 8 


8 23 
N. 
-* 
82 


„ 4a 321 8 


— 


| | | L. 16 wy | 
L..9 2.11 „ A Ex. 11. 


— | 534, at 11 d 


g- 
— 
E 
— 
— 


a” 54:1: 
ee Ex. 6. 2 4d. 
2 3425 at 6 d. 3 d 


-A- 
I 
OO 


ES 393211 


g- 
> 
oo 
\S 
a 


— — 


IL. 1966 I hf JL. 24 9 6 


_ Rules of PRACTICE.. Part I. 
Note 1. The remainders at the firſt diviſion in all the above ex- 
amples | is the ſame with the rate. Thus, in Ex, 1. every remain- 
der is 1d.; in Ex. 3. every remainder is 3d.; and in Ex. 5. every 
remainder, in 3 by 4, is 3 d.; and, in dividing by 6, every 
remainder is 2 d. 
Note 2. In all the examples wherein the rate is no aliquot part 
of a ſhilling, the queſtion may be ſolved as many different ways as 
you can find different fractions 8 to the rate. Thus, 5 d. 
DAs. rs. or As. TA of As. Or 5 d. g of half a crown, 
and 1 half crown l.; that is, 3 d. of + .; and ma 
. I Ex. 5 may alſo be ſolved the three ways following. 


Meth.1. | Meth. 2. | Meth. 3. 
4309. nk froth | il Z 439, at FS 439, at 5 d. 
1 166-4" eee 4 723 1 5 d. 
=, 180 11 („% ae 11 b 
1.5 . n 1 =; N 25 | 


In like manner, "2 ESTs 4-4 of Ls, org 1 + 2 of 213 
and accordingly Ex. 9. may allo be foly ed other two Ways; as un- 


| Meth. 14 Meth. 2. 
2 417, at 9d. 5 ah, at ꝙ d. 
2 208 6 1 1 6 6 
„ 1 
26 * 5 ” Las 12 9 
L. 15 12 * NV 


5 Note 3. When the rate is 11 1d. you may work as T7 it were 12d. 
that | is, from the given number you may ſubtract +7 4x Of itſelf, and ; 


5348. 
T the remainder will be the price in ſhillings. Thus, — _= 448. 
1 


d. and 45 — 445 6d. = 4895. 60. U. 24:9: 6. ger 
Ex. 11. | | 
c A 8 E III. 


When the rate is pence and farthings. 
TOS 0 Jo ee 


The pence muſt be ſome aliquot part of a ſuilnopg, and at the 
ſame time the farthings ſome aliquot part of the pence; and if 
they be not ſo given, divide the pence into two or more ſuch parts, 
ſo as the farthings may be ſome wi Ong E of the loweſt diviſion 


of the Ps Then beginning 3 with the higheſt diviſion of the 
Pence, 
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pence, divide by the denominators of the fractions denoting the a 
liquot yrs 


EXAMPLES. 


| ET Ex. 1. * [ng „ 
1 4% „ 332, l 14. 2 d. 485. at 51 
1 $5 5 ve. Pp 112 
L. 2 15 5 L. 4 10 114 
3 VVA 4 | 
i Ui 1753, At 14. , pn 
ML Ke, —— ES: A 66.5 
TAs Ls 25 6 3 d. 4 3471, at 34 d. 
EL. . 4 d. 5 867 9 
| 2 21 1 0 1 — 
1. 10 19 1 420 1012 4% ; 
„ rather thus, £ 50 12 1 
d. 1753, at 1 2d. e e eee 
„„ 211 SS 5 
5 = 3 — 8 „ 
ie 30: 13E----: 4 d. T | 475, at 43d. 
1 ' 3 xd. * 158 FY 
11d. 3] 1753, at 14d. 4 4.1 19 97, 
4 d. + 219 14 1 
36 64 . 1803 . 
2 285ls 72 1. 9 8 oz 
L. 12 15 74 | „ 

7; Ex. 4; Ex. 5 
. 859, 2 129, 5 976, at 51d. 
RY . 4 d. x 555 
8 d. X F 

nin 14d. 3 13 

| — —— 154 rern 

800 6 12 ore A 4. 

Ie e i een 7 r. 2 7 4 
1 . 1820 A: 1 3 EN. 9. 


gs. . 


| 44. 
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. 1 
3506, at 64 d. | 


7 876 6 
876 6 


18216 oZ © 


En 91 6 


E 10. | 


as, the .. 
783, at 84d. 


| No. 


0 
3 d. 
9. 


n 


33s 20 + 119 104 
L. 16 15 10 | _ $i. 107 


| 1376 6 


Part I, 


| | Ex. 12. 


7012, at 93d. 


| 2506 
2 : 
438 3_ 


5691 3 


'L. 284 17 Ul 

£ 
_ 13. 
137, at 104d. 


. 


ARS eg fy n n 7 


1 
2753» at 114 d. 


917 8 
229 5 
37 4% 


Tow... 2580 114 


_ — — 


e JE. 129 © 117 


K X P L 1C A TI 0 N. 
In Ex. 1. I work firſt for 1 d.; which being r 5. oy divide the 


given number by the denominator 12, and the quot is ſhillings, 


and the remainder pence: then, becauſe 1 tarthing 1 is +d, 1 divide 


the former quot by 4, and the ſum of the quote is the price 1n 


ſhillings; which I divide by 20. 


3 Ex, 2. the rate 14 d. being an aliquot part of a ſhilling, the 
ſecond method is ſhorter and better than the firſt. | 


In Ex. 3. I work firſt for 14 d. and then for 4d. by taking z of 
the former quot. 


In Ex. 9. I work firſt for 4d. then I work for 4 4 4 - which being 


| L954 4 d. I take 4 of the firſt quot: laſtly, I work for 4 d.; which 


eing 2 of 4d. I take 3 of the ſecond quot; and, adding the three 
quots, 1 have the price in ſhillings. 


2. . In 


F< 


1 : 
3d. and xd. and 4d, =#-1. 3 #5 l. and 4 d. of 3 d. 


in the following manner. 
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In Ex. 8. I divide the rate into two parts, viz. 4d. and 14; each 


of which being an aliquot part of a thilling, I take firſt +, and then 


+, of the given number, and add the quots. 


In Ex. 9. I divide the 6 d. into two parts, viz. two 3d. and then 
the 4 d. is r of 3d. which makes an eaſy operation; 


taken + of the given number for 6d, then 4 d. would have been 22 
of 6 d. and 24 would have been a troubleſome diviſor. 

Note 1. The above examples, and all others of the like kind, 
may alſo be ſolved by aſſuming fractions of a pound equivalent to 
the rate. 

2 d. and 3 d. 8 l. and 4 d. 
Again, in Ex. 10. the rate 7 4 d. is divided into 4 d. 


and fo 74 d. = l. Lv 1. 4+ of 5 And thele two examples 


0 „ in has manner will RARE. as 3 EE 


Co So = Ws 5 ; PS : | e e 
3 d. 7 2 35d. | ES d. 55 $521, at 74 d. 
1 d. 43 7 9 42d. 1 
%%; õ ͤ 1. , 
CT — 


Mote 2. - Some; in working the above, or like examples proceed. 


EA. 6. 8 | 
4 * J. d. 
3471, at 12 d. is 34715 $493 0: 
at 6d. 1 0 „ 15 6 
4 3 
3471, at 32d. 18 L. 5a 12 42 
Ex. 10. 


4. 1. „ 


520, 12 8. is 2 or 26 


.- Ft 6 d. | 13 

mt 1 4; 18 | 33 
at Id. is 1 1 8 
. 10 10 


20, at 54d. s L. 16 15 10 


A a F 


2 1 * * Lt I * X * U 4 
Y ] -m . 
N * 0 5 9 * * Þ * 2 
* N * 4 . 
G ? 4 1 * *- 4 * ＋ 
f F e > 
1 1 
- XP þ | \ 2 
1 ''s 
\ D 
. 
. 4 
* - 
, 


but had I 


Thus, in Ex. 6. the rate 31 d. is divided into 3 d. and 
+ of 3 d.; Wherefore 3 d. el. 


bs 


," 
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271.28 , JJC 
Wben the rate is ſhillings, under twenty. — ens 
R U E. F. 


| Multiply the given number by the numerators of the feMtions 5 
contained in Tab. III. and divide the product by the denomina- Wt 
tors. Or, inſtead of this general rule, take the two * 
ones following. 
1. If the rate be an even number of ſhillings, multiply the given 
number by half the number of ſhillings in the rate, always dou- 
bling the right-hand figure of the product for e, and the reſt 
are pounds. | 
2. If the rate be an odd number of ſhillings, work for the next 


leſſer even number of ſhillings, as above ; and for the odd — 5 
take 75 of the given number. 


We X A M p L E 8. 
Sv . When the rate is an even number of ſhillings. | 


De ag e ec ” Eur J. 5 

4255 „ "1 4. 8 . 21 326, at 148. 
72 GOES 25 8. Ko 19, 4 8. x4 L. 228, 4 8. 
ER * Ex. 5. Fe. 8. 
8 at CRY 65. at 108. 48, 1 S 

Ex. 3 8 Ex. 6. Ex. 9. 

36, 5 6 8. 420, at 128. 52, 5 18 8. 
L. 13 16 . L. 252 „ as 1 6. 165 = 
| 2. When the rate is an odd aumber of fillings. 

YO ER 3 Y I 13. 
635, at 1s. 422, at 3.5. 100, K. 516, at 7 5. 
$:3h 35.66: 11.444: 41 4 154. 16 

21 2 to 06. 25 16 
L. 63, 68s. L. 51, 10 So L, 180, 12 8. 


Ex. 14. 
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Ex, 14. Ro Ex. 16: Sy Bs © 18. 
124, a de 5 431, at 13s, 55 3245 at * 8. 
7 14 21 995 | 259 & — 
. . | O& - wi 16 5 
e, e L280, 3. L. 275, 3. 
ds + | ores e -* > 1 7 00s Ex. 19. 
243, tis _ 248, at 158. 4255 at 198. 
FW 72. «hs £ 382 10 


Note. 1. Thie reaſon of multiplying by half the number of ſhil- 


lings in the rate will appear by confidering, that theſe are the nu- 
merators of the fractions denoting the rate. Thus, 25. is 18 1. 


and 48. is s l. and 6s. is 56 J. and each unit in the product . 


two ſhillings. The diviſion by the denominator 10 is performed 
by cutting off the right-hand figure of the product, and the figu: 2 


ſo cut off is the remainder; and as each unit in the remainder is 


t wo ſhillings, the double of them is the remainder in ſhillings. 
Note 2. From Ex. 1. we may learn, that when the rate is 28. the 


price is found by doubling the right hand figure of the given num- 


ber for ſhillings, and the other figure or figures are pounds. 


Note 3. In Ex. 2. the price may allo be had by taking + of tbe 


given number; and in this way every remainder will be 4s, _ 
Note 4. When the rate is 10 8. as in Ex. 5. the price may be ob- 
tained more eaſily by taking + of the * number; and che re- 
mainder, if any, will be 1bᷣĩ⁊ꝑ77 
Note 5. When the rate is 58. as in Ex. 12. the price is more 
readily had by taking 4 of the given number; and in this caſe 95 


very remainder is 5s, In like manner, when the rate is 15 8. as in 


Ex. 17. the price may be found by taking 3 I of the given number, 
and then + of-that quot, 
Note 6. By reverſing the operation, from I price and any even 


rate ren, we may readily find the quantity 0s goods, viz, Multi- 
z 


ply the price by jo, that is, to the rac annex a Cipher, and di- 
vide the product by half the rate. 
Ex, I. How many yards, at 148. may be bought for 491, 
704900 yards, Anſ. 
x, 2. How many gallons, at 8 s. may be bought or. 500l. ? a 
4)5oco(1250 gallons: BY 


aa 2 CASE 


Wag 3.1 li ; 
R en 
oh x * 1 
e 
pr * Nr * 0 


*%. 
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CA „ 

When the rate is ſhillings and pence, or ſhillings, pence, and 

n „„ why. WEE . 
„% ᷑ l. f! am la 

If the rate be ſhillings and pence which make an aliquot part of 


a pound, divide che given number by the denominator of the 


fraction denoting the rate; the quot is pounds, and each unit of 
the remainder is equal to the rate. | DS | 


r 
„„ 


4x | 354, at 18. 8d. Z | 439, at 6s. 8 d. 


i 2 


: L. 29, 10 8. | Y. 146 "7 8 


CVVT = 


443, at 28. 6 d. | . 1 g Ex. 4. | 2) : 
1 88 7 66, at 135. 4d. 


— ä ſ—— — CA won ere 


ec 


3246, at 38. 4d. 


eee 
wn 
An 
QA 
00 


— —— — 


| 


— 


T. 57 13 4 L. 510 13 4 


Mete. The fraction denoting the rate in Ex. 5. being 2, you 
may allo work thus: 766 x 2 = 1532, and 3)1532(510 13 4. 


e i a SL ne. 

If the rate be no aliquot part of a pound, but may be divided 
Into ſhillings, and ſome aliquot part or parts, divide it according- 

iy, work tor the parts ſeparately, and then add, 
EXAMPLES. 

Ex. 1. l : | | | Ex. 2. 
427, at 8s. 6d. | | = 540, at 58. 4d. 
128 2 F 
. 28. 6 34 


22 

oo 

S 
—— 
3 


jE181 9.6 0 E145 


I 


Ex. 3. 


* 
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| | | Ex. Is: {] 7 | Ci | Ex. 5. | 
SEGAL. gd. 5 | 796, W361 rod, 
6s. 8 d. 128 13 1 I ien 4 
2%. bye\. 38-12. 6d. 7 19 18 
NCC | 1 11 4 f 
3 Ex. 4 | [| — Ex. 6. 
e 51148 84. 3 I 394» at 178. 46 
„ 364/268 ,, 6-+- --- 
6. 8 d. 128 13 4 || 65, gad. 131: 6-8: 
| — — 48. 1 178 16 
L. 283 1 4 0 
"> | a 15 | L. 341 9 


R . E . 

If the rate be no aliquot part of a pound, 1 cannot t readily 
be divided into ſuch parts, divide it into parts whereof one at leaſt 
may be an aliquot part of a pound, or ſome number of ſhillings, _ 
and the ſubſequent part, or parts, each an aliquot part of lome 9 
prior part. Or, 


Multiply the given uber by the ſhillings, and chen, for the 
Pence and farthings, work as in Caſe III. iy 


EXAMPLES. Ft : 
55 Method 1. ſn | Method 2. | 
5 Ex. 1. 1 F | | 
0 e at 15. 30. 18. „ + wn at 18. 3d. 5 
=? VF 
18. | 175 6 SE 155 — — 
3d. 4 | 43 16 6 | [=s| 43812 6 
Log 2 Ru 5 L. 219 2 1 
. VE 77 „ . Ex. 2. | 
1 915, at 18. 104 d. 1s. 95, at 1s. 10 d. 
— 114 — —— — „6d. 1 4 6 
is. | 4 15 „ 
Sd. I.. ei, ener 
3 d. 2 I 2 9 5 3 — 
14 d. "JT: e 1178 17 
F 1-1-4168 8 


Method 


. * * on n — 
by 1 * *Y - * . * : 
, e Si ata 
A 1 TT TEN 8 R n 
1 2 n r 
PG EF het, r 4 __ 
« % N — N > 8 1 Nr 9 * N o 
: \ ts — „eden f7 . 
2 * 4 I "IA v*- At * 1 


„ . PRACTICE: port l. 


Method 1. _ Method 2. 
Ex. 3 


„EK. 3. | J 
doe 455, at 25. 25 d. 14 "8%, at 25 22d. 
.... ͤ ( — | — — 

* | — —_ 


2s. 1 48 10 


4 a 


12 i 


Fe” 
* 060% 1 


| Ex. 1 8 1 : „ Ex. 4 : 


& 1 4s. 2d. EG at 45. 83 d. 
0 9 15 . 45. 1920 
„ 42 4; OY: 240 

80 


W 
Ro 

_ 
9 
7 


5 | A 227% 
ö e L. 113 10 


25 


. 3 e. 
136, at 98. 24d. | 136, at 9s. 24 d. 


1 


"oy 
- 

>þ Of -e 
00 
— 
H 
8 
7 


Row 
Tx 
a K 
3 


1.6 12 4 | 


_— 


1 oY 

3570, at 148. 24 d. 370, at 145. 22 d. 

222 1 85 | 149 
| 37 


oO en Fon: ms 
3 11 8 148. 5180 


„ 2d. 


— 


2 
* 
= 4-8-4 Da 


j 
— 
00 
* 


* 
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bs Method ES |: | Method 2, 1 4 
B 0 . CC 
* 1504, + at 19 8. . 90d. e 1504, at 195, 90, 
1858. LS 1353 12 FI f 3 13536 | 
Is. 28 7 75 4 | Nl | | 5 3 
6d. 2 8 14 | iq. 3 
3 d. 2 38-16 1 --S& 4; 28576 
Lis & || 3&[E| e 
| = 1 11 29704 _ | 
1 F i 


Nete 1. When the rate is more than rs. and leſs than 28. as in 
Ex. 1. and 2. there is no occaſion, in working by Method 2. to 
draw a line under the given number: we eſteem it ſo many fſhil- 
1 and the parts for the pence or far things are added up with 

It; 


Note 2. In working the above or like examples, ſome people of 
inferior ſkill proceed i in the following manner. 5 


Ex. 2. 95. at 18. 102 d. 


„ „ 
" 93 ſhillings make 1 
95 ſix-pences make 1 
©.905.three-pences make 1 3 9 
95 pence make | WO 7 
9: 5 dank dente make | 3 
a 8 >» e 


CA FI. 
When the rate is pounds, 


17 R U L E. 
Multiply the given number by che rate, and the produa is the 


price in pounds. | 
E 3 M · L K 8. 


e, To Ex. 2. 
42, at 21. 13, at 81. 
L.84 | L. . 5 
Ex. 3. | Ex. 4. | 
30, at 31, e at 171. 
L. 90 E IL. 576 | 


a8 


| = 


0 


Rules of PRACTICE, 
'Q A * 


Part 1. 


VII. |; 


When he rate. is pounds and * or pounds, thilliogs, 


: | Pence, and tarthings. 
b 


DD 


* che rate be pounds and ſhillings, multiply the given number 
by tþ the e and work for the ſhillings as in Caſe IV. 


EXAMPLES | = 
OY Ex. I. 8 
11. 46, at i], 45. Glu 2 1 
458. 3 . 
. i TE 6 5, "2-2 
BE uae rn mag 18. 2 18 
TE 1 194 6 5 
8 r. 4. . 12 . | | Ex. 4 | | 0 
82, at 4 J. 10s. . at 31, £2 . 
a 328 ike 3 J. 76 e : 
OO — 18. „„ 
| [1.369 |, —— 
| L. 97 10 


| Nete. When the rate is more than 1 l. and leſs than 21, as in 


Ex. 1. we have no occaſion to draw a line under the 
ber, it being eſteemed ſo many 7 8 and the parts 
lings or 1 are added up with it. 


R U . 


fer num- 


or the ſhil- 


* 


If the rate be pounds, with ſhillings and pence that make ſome 
aliquot part of a pound, or are diviſible into aliquot parts, or in- 


as in Cate V. Rule I. or II. 


Ex. 1. 


162 


54, at L. 3: 2:6. 


CUES 
38. 4d. 


to ſhillings and ſome aliquot part or parts; then multiply the gi- 
ren number by the pounds, and work for the ſhillings and Fance, 


EXAMPLES, 


| 
Bl * 4 
L. 222 3 4 


6 


Chap. IX. Rules of PRACTICE. 193 
ET „ | . 
ens if 92, at L.z3:5: 4. | 
6s. 8 d. 24 6 2 5 ö 88 8 . en eee, 
—— = —— — I 
. $5: 3. 1% i 6 3 
[ 4. EE * 
2 3 ® 
= L. 300 10 8 
285 16. at 7 15 135.40. 25 . = gi 
DR” — il. „F 2t L248: 8. 
6s. 8 d.. 25 6-8: Ea i . 
6s. 8 d. ö 25 ss. 8. 1 
5 —— * 8 
= cy F234 | ET. — 

. 

8 1 1 "© . 
So ni oO . : 1 SY at Liz . 4. 
. 93, at 2:82 4— 

JEE (ͤĩÜ Ü . 1 8- 
. . . 05. 361 $13 x 

-:.- M84 16s, 8 d. e 07 

18 7 6 48s. 4 
[L. 201 5 6* | IL. 14 10 8 


V E III. 

If the rate 1 nonnds, with ſhillings, pence, and farthings, that 
cannot readily be reſolved into aliquot parts of a pound; multi- 
ply the given nuinber by the pounds; and then work for the {hil- 
lings, pence, and farthings, as in Caſe V. Rule III. Method 1. 
But if YOu propoſe to work for the ſhillings, peace, and tarthings, 
by Method 2. it will be convenient to do that in the firſt place, 
and then work for the pounds. 


EXAMPLES. 


+ Method 1. -þ Fe. © Method 2. 
, Ex.1. | 5 7 1. 
1 inet 4 VVV 13: —. 
106 10 | SN 5 _ 
40% 21:6: 1 VAN 
2 8. 10 13 | 3 nd 
Is 3 [35-1 2702 
3d 7-6 7 * $3.3 
150, | —— ae 2 
L. 255 8 10 2 F 28 w 
n ee 
; | | OY 213 | 
[1] = 1 L. 355 8 102 — 


BEE Method 


3 


Nm MN »o 
8 8 4 


g. . 


1 


Rules of PRACTICE. 


Method 1. 
Ex. 2. 
37, at L. 3: 8: 104. 


Ex. * 


416; at L. 2: —— . 5 


832 e 
166 8 
20 16 
3 "4 | 
I 6 


II. 1025 14 


„ | 1 1. 
T Goo, at 7 


75, at 5s. 3 d. 


YE 
7238-9 : 


2 2513 "= 
L. 19 . 


Wr 
* 


| 


| Method 2. 
JG Ex. 26 
37, at L. 3:8: 104. | 


6.1. 9: — 


Note. A troubleſome fraction in the rate may ſometimes be a- 
voided, by multiplying the rate, and dividing the quantity by the 
denominator of the fraction, and then pI. Prog! the 5 of the 
8 from the new rate. | 


Ex, 2. 


: . : 
Rules of PRACTICE. 110 


Ex. Wo. 3 9 T3 * | 7. d. 
54%, At 35 3+ X12=47&=3 IL 


KN at i 11d. 


Ex. 1 4. . = * OY 44. i L 7 d d. A 
FF * 


» — 


| L at L 2. 25 4 


8 756 


18 mh Tt 
e 
21. 168 | 


L.207 7 


e i n « 
When the given number conſiſts of integers and parts. Fr 


KU LE. 


Work for. the price. of the integers as already taught ; and for ; 
the part or parts, take a proportional part or parts of the rate. 


E X AM PLES. 


_ Ex. 17 7 | ! | . 1 LE, Ex. 2 
EO 3 8 5 
5 — 8d. 6 24 | ms 8 1 69. peryd. 5 


—— — | - 


68d. 240 28. 6 d. g io N 
4 yd. 0 1 8 3 2 8. SE x 


| * L. 26 4 3 


( 5 
Fx. 3. 


"Tank, | 
2284, at 125, 11 
per yd. 


Tard, 


239) at 18s. per yd. 


| 9 
4. 
2 


Te) 
. 
a 
to 
* 
ct 
72 
wu 
7 ai 
E 
8 


| . 


C. 
28 3 14, at TH 108. 
| per C. 


* — — = — | | 1 
— : —— — | 


23 Ib. 


1086. 
$$; 


13. 
4d. 
"Go 
4 OZ, 

4 Oz 


I6dw. 


: Ex. 7. 
C. N 185 
* 2 21, at 3 17S. 

| 6d . 


1 


432 


185 


18 
2 T- 18 9 
. 
4 105 


L. 560 13 34 


. 
. 2. | 
5 17 2, at 9l. 128. 
10d. nds 


657 
36 10 
. 
x 16 6 
1 
3 
4 16 5 
2 8 27 
L. 712 5 64 


Ex. . 

Ib. Tr. oz. dau. | 
36 8 16, at 23 l. 
5 42d. p- b. 


—__H_—c — . 


— — — 


* $ & 


5 Chap. IX. 


Rules of PRACTICE. 


An operation in the rules of practice may be peel by n 
over the ſeveral ſteps a ſecond time, by working the A — 
a a different way, or by the rule of three; 


Practical eile 


1. 126, at 144 d. 
2. 478, at 48. 104 d. 
'50, At L. 3 


3 15 6 | 
4. 419% yards, at 458. 104 d. per yard. 
5 75C. 2Q. 14 lb. at 158. 47 d. per C. An, „ 2 33 


Anſ. 7 14 102 
Anſ. 116 10 3 
188 % I: 
Anſ. 101 16 37 f 


E IKE. 


8 T. 15 C. 327 Ib. at 141, per tun. oy 93 10% 


1 A bankropt 8 effects amount to 91 1 In 10 Sz and — owes 


To A 
TO B 


* 10 
TOD 
To E 


To Fi. 


L. 


220 
312 : 


117 


9 f 


16 


106 


In all 1082 


How oh can the aford to pay per pound, and what mult * 


; creditor have! 2 


PTY 19 8. per pound; Re” 4 creditor 


get as follows: : 


* > 


| F 
Total 


HOOD 


x: „ 

165 12 47 

234 N 

88 4 4 

79 19 47 
1 4:0 

93 9 * 
WM 

= 


PART 


4 4 
Pe : 8 0 * 
. ** * 


— 2 
2217 


E R T th »» 


DECIMAL ARITHMETIC; or, The 
Doctrine of DECIMAL Fractions. IRE 


mg CHAP 1. 
E * O TAPE 0 . 


| FracTiON having 10, Ico, 1000, or unity, with any 
number of ciphers annexed to it, for a denominator, is 
called a decimal fraction; - ſuch as 18, Tos, 18809, 18080 . 
In decimal fractions, as in vulgar, the denominator ſhews into 
ö how many parts the unit or integer 1s divided, and the numerator 
ſhews how many of theſe parts the fraction contains. Thus, if 
the fraction be , the unit is divided into ten equal parts, and the 
fraction contains nine of theſe parts; and conſequently, if the unit 
or integer be a pound Sterling, the value of ſuch a fraction 15 
eighteen ſhillings. 
Me may conceive the Jenomaigator of a decimal Gation to be : 
formed by dividing the unit into 10 equal parts, -and each of theſe 
parts into 10 other equal parts, each of theſe again into 10 other 
equal parts, and ſo on, as far as neceſſary; and hence a decimal 
Fraction will always be br many tenths, or ſo many tenths of Y, 
or ſo many tenths of Fs; of , &c.; and by reducing the com- 
pound fraction to a ſimple one, we have the decimal. Thus, 10 
of 75 of 7 To =rT LE 
Or we may conceive the denominator of a decimal to be formed 

by the continual multiplication of unity into 10, as often as there 

are ciphers in it. Thus, 1x10 10, and 1x 10x 10 100% and 
IX Io x 10 x 10.2 100, &. And becauſe the fractions , 24, 
22, Kc. have the higheſt numerators poſſible, it is plain, that 
the number of figures or places in the numerator of a decimal can 
never exceed the number of ciphers in the denominator. 
II is uſual to write down only the numerator of a decimal "eg | 
tion, omitting the denominator; and when the numerator has the 
ſame number of figures or places as the denominator has ciphers, 
It is Gone by writing down the figures of the numerator, and Pre- 
fixing a point, to di :Ringuiſh them from a whole number. So 25 15 
is written thus, .7; and s 1s written chus 25. The point thus 
prefixed is called the decimal point. | 

But when the numerator has not ſo many figures or places as 

there are ciphers in the denominator, the defect is ſupplied by 
Prefixing a cipher tor every figure wanting, and chen placing the 
. decimal 
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decimal point o on the left. So +> is written thus, 933 and +225 


thus, 0075; and £575 thus, 0005, 


From this manner of notation, it is eaſy to read a decimal, or to 


know its denominator, vg. imagine 1 to ſtand under the decimal 
point, and a cipher under meouy decimal place. Thus, .9 is , 


- and £48 is + 9» and 05 E KELL and 007 is reo, and -00036 is 


1 it is plain. hit doings like; tegers, ee om hs 


left to the right, and increaſe from the right to the left, in a decu- 
ple proportion. Thus, p units, or 5, by being removed one place 
from that of units toward the right hand, becomes . 5, or S; and 


being removed one place more toward the right, it becomes . og, 
or +55, &c. On the contrary, any decimal figure, by being re- 
moved one place toward the left, becomes ten times greater. 

_ Equidiftant places on the left and right of the place of units 
come under ſimilar names, viz tens and tenth parts, hundreds 


and hundredth parts, thouſands and thouſandth r c.; as 


in d the eee table. 


3 3 
113 
RE EVE: 
JV 8 e — 8 
8 S. S 233232 ak r= 3228.8 8 
22 38 8e 2 22S SSN 
SS E23 823832 CES. 
OAGURPRESPPLFEPHOEAND 


An integer, by annexing ciphers, is raiſed to hi iger places on 
the left, and may by this means have its value increaſed to in- 


finity. On the other hand, a decimal, by prefixing ciphers, is de- 


| preſſed to lower places on the right, and may by this means have 
its value diminiſhed to infinity. 


Ciphers annexed to decimals do not change the value of the de- 


cimals. Thus..50=5, a and 5 =, for . 0 rd H. ; and 
ER e 
Deecimals may be reſolved into conſtituent parts, and 15 parts 


4555 


place, is ſometimes called primes, and the ſecond figure from the 
point 1s called ſeconds, the next thirds, &c. Thus, in. 875 the fi- 
gure 8 1s primes, 7 is ſeconds, and 5 is thirds, 


From this brief account of the nature of decimals;. it follows, 


| that the manner of operation in decimals will be the ſame b "2 
| Whole 


may be read, ee chus: 8478 8 ＋. og. oer 4+ 


in decimals the figure next the point, being the firſt decimal 
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whole numbers ; and alſo, that the ſame number may be different- 1 
 Iy expreſſed, according as the integer is choſen. Thus, the time 
ſince our Saviour's birth may be written thus, 17763 or thus, 177.6 ; 

or thus, 19.76 ; or thus, 1.7 763 or thus, . 1776, according as one year, 
a decad, a century, a chiliad, or myriad, is uſed as the integer. 
Hence ariſes the ſuperior excellency of decimal arithmetic, above 
every other ſort of numerical computation ; as l appears with 

convingng wanne, in the ſequel. | 5 


b . 
REDUCTION. OF DECIMALS. 


Pp R 0 B. 1 r me 
To reduce Aa vulgar fraction to a decimal. 25 WY 
e 


To the numerator of the vulgar fraction affix a point or comma, 
then annex a competent number of ciphers, and divide by the de- 
nominator ; the quot is the numerator of the decimal, and the ci- 
Phers annexed ſhow the pumber of decimal Places, | 


DEANS LE I 


hat 1 to a decimal. 1 
Here to the numerator 1 1 annex one cipher, _ 2) 1.00.5 


dividing by the denominator 2, the quot is 5, ando 10 
remains; and becauſe a ſingle cipher only was ann — 
nexed to the numerator, the decimal numerator will (o) 


conſiſt but of one figure, namely 5 ; to which, there- 
fore, 1 prefix the decimal point. So 1. 5. : 


Hence appears the reaſon of the rule; e 10 : $3 "= 


thar is, as the vulgar denominator to the vulgar nate: ſo f Is 
the decimal denominator to the decimal numerator. 

The truth of the rule will till further appear, if we conſider, 
that the decimal fraction is produced by multiplying the numera- 
tor and denominator of the vulgar fraction by the ſame number, 
namely, the quot ariſing from the diviſion of the decimal denomi-⸗ : 
nator by the vulgar denominator, or the. Pk of the eimal nu- 
merator divided by che vulgar numerator. Thus, #7 * or — 6. 

1 % 8 
and A e . 8 . BENT, 


TS) „„ N W 4 ** 7 I 4 * 
renne r 
18; 1 WES 1 . A 1 AL * WY ' 
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1 EXAMPLE IL f 
Reduce 4 to a decimal. 4 
To the numerator 3 I annex two ci- 435) 3. 000.75 43 
phers 5 and, dividing by the denominator, 30 5 | 
the quot gives 75 for the numerator of the | "IG f 
decimal, two ciphers having been annex- 20 f 
ed. 80 0 T7 N | 
OO ©) | 
on ARAMPLE- III. . 1 
Reduce n to a decimal. 5 nB Y 
Here I annex four ciphers; and as 16) l ooo. 0625 DO 
the quot gives only three decimal pla- — ET 
ces | ſupply the defect by prefixing a — 
cipher. So 45 =. 06285. e 40 
0 | 


The reaſon of prefixing the cipher is obvious; for . 0625. 
by the manner of notation, SET „ 


EXAMPLE. IV. 


Reduce Ir S to a decimal. 3125)7.cocoo(,00224 
Here I annex five ciphers ; and 6 250˙ TE 
as the quot gives only three deci- — — 
mal places, 1 prefix two ciphers. 1 4500 . 
So JI . 00224. F | 625 
= "op _ 
12560 
10 


Though ciphers may be annexed at pleaſure, yet it is the ciphers 
uſed that determine the number of decimal places in the quot ; and 
at firſt it is ſufficient to annex ſo many as ſerve to complete the firit 
dividual, leaving room to annex more as you proceed in the opera- 
tion; or rather annex the other ciphers to the remainders, without 
giving them a place in the dividend, *** 
The firſt dividual alſo ſhows whether ciphers onght to be prefix- 
ed to the quot, and how many. Thus, if the firſt dividual take in 
only one of the annexed ciphers, the figure put in the quot is primes, 
and no cipher to be prefixed, If the firſt dividual eee 
Cog pe of”. 


20 REDUCTION: of Part II. 


of ba annexed ciphers, the figure put in the quot is ſeconds, and 
one cipher muſt be prefixed. If the firſt dividual comprehend three 
of the annexed ciphers, the figure put in the quot is thirds, and 
two ciphers muſt be prefixed, &c. Hence, in reducing a vulgar 
fraction to a decimal, the natural and eaſy way is, to place firſt the 
decimal point in the quot, and after it a cipher or em 1 or Tay 

On as the firſt dividual directs. s. 

Ia reducing a vulgar fraction to a decimal, if o at laſt remains. 
as in all the above examples, the decimal is preciſely equal to de 


RE vulgar fraction, and is called a finite or terminate decimal. 


In finite decimals, the denominator is always ſome aliquot part 
of the numerator increaſed by annexed ciphers; and ſuch decimals 
take their riſe from vulgar fractions whoſe denominator is 2 or 5, 
or ſome power of 2 or 5, or the product of ſome of their powers,— 
See powers detcribed in the e on Extraction of Roots, in 

8 Part III. 

The powers af bern are n exprelied by indices or 
. exponents placed at the corners of the numbers, Thus, 2? ſigni- 
fies the ſecond power of 2, and 5 ſignifies the third power of 5; 
and 104 ſignifies the fourth power of 10, Oc. "The: index of the 
root or firſt power is ſeldom expreſſed. - 

Any power of 2 multiplied into the like power of: 5 gives a pro- 
duct equal to the ſame power of 10; as appears from the follow- 


ing ſpecimen of the powers of 25 55 and Roofs ir ak 

| = / > "ans: „ | 5 
2*== "X25 1 46 no! mo 

2 fax: . 8x lf io Z 30060; 
2 „„ / - 'ro000 
25 — 12 312 [ 32x z izggrios z 1100000": 
225 5 215625 64,5625 ö 1000000 
2.15=1 28" * 3 Bt 128x78125=107=10000000 

&c. & c. 5 | '&c. ; | ; Es | 


The product of two a powers ak; 2 154 5, is and: to > the 
product that will ariſe by railing io to the power denoted by the 
leſſer given index, and then multiplying this power of 10 into that 


power of the other number which is denoted by the Leen of 
the two given exponents. Thus, 


5 2 x5* =64x 25 =10* x 24=100 x 16 =1600 © 
2*xX5*=4x 15625 =10* x 5 = 100x625 = 62500 | 


From theſe remarks it is eaſy to perceive, that 2 or 5, or any of 
their powers, or product of their powers, will meaſure 10 or its 


powers, Viz. 190, 1000, &c. or their multiples, ſuch as, 20, 200, 


2000, & c. 30, 300, 3000, &c. ; and ſuch every numerator be- 
comes by having ciphers annexed ; and therefore 2 or 5, or their 


powers, or product of their powers, uſed as a denominator, will 
| divide 
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divide any numerator with a competent Sder of ciphers afnexs 
ed, and leave no remainder; and conſequently the decimal thence 
reſulting will be finite. 

If the numerator. of the vulgar fraction be unity, and the deno- 
minator any ſingle power of 2 or 5, there will be as many decimal 
places in the quot as there are units in the index of the given 
power. Thus, 16=2” gives a decimal of four places, viz. = 
0625; and, 125=5? ako a decimal of three Penn, viz. I 
008. 
When the denominator i is the produſt of like powers of 2 2 and 53 
in this caſe, ſuch a product being equal to the like power of 10, 
and any power of 10 being equal to t, with as many ciphers an- 
nexed as there are units in the index, it follows, that there will ſtill 
be as many decimal places in the quot as there are units in the in- 
dex, either of 2, of 5, or 10. Thus, 8 * 77 25 x 5 = 
loco, gives a decimal of three places, Viz. +55 . 001. | 
When the denominator is the product of different powers of 2 and 

5, find what power of 10, and what power of 2 or 5, upon being 
multiplied, will give the ſame product, as is taught above; and 
| the ſum of the indices ſhews the number of decimal places. Thus, - 
25 x 5* =10* x 24; and the ſum of the indices, 2 + 4= = 6, gives 
the number of decimal places, viz. 1 . 00625. 
And, in general, to find what number of decimal places any 
; ſuch vulgar fraction will give, divide the denominator by 2, 5, or 
10, till the laſt quotient be 1, and the remainder ©; and the 
” number of diviſors ſhews the number of 978555 places. Thus, x* 1 

292 2) | * 
pives 2 decimal of four places; for 2) prog gb And x _— gives 


a decimal of three places ; B for 5)12 8 oh And se gives a 
10) 10 
decimal of three places; i ſor 10) 1000010010 1. And 1690 gives 
| 10)-2)-2)2)2)-. 
a decieial a ſix places ; for 10) 1600(150(16(8(4(2 (1. 1 

If the denominator of a vulgar fraction be neither 2 nor 5, nor 
ay. of their powers, nor product of their powers, ſuch a denomi- 
nator will not divide the numerator with annexed ciphers withonr 
a remainder ;. and the decimal thence reſulting 1 is called lafenite, or 
interminate. | 
Ot infinite or interminate 8 TUES are two ſorts. For 
ſome conſtantly repeat the ſame figure; and are called 7p: eating. 
Cecimals, repeaters, or ſingle repetends. Others repeat a circle K 
ngures; and on that account are called circulating d- n „ ir- 
culates, or compound eee | 


„„ REDUCTION of part. Il, 
j e eee 


ede ＋ to a . 4 er.. j 3 x 
Here the remainder being ſtill the 7 WAY ves 9 
1, the ſame * will conf _— be repens _ 
| the quot. = 8885 405 ) 


In like manner, 2= 8, and = ＋. = 4 1 „ 4 
=; and, in general, the N 9 gives a continued repe · 
tition of the numerator-. 8 8 
Repeating decimals are of two binds: : viz, ſome conſiſt only of 
the repeating figures, ſuch as the examples above; and theſe are 
called pure repeaters-: others have one or more digits or ciphers be- 
twixt the decimal point and the repeating figure; and theſe are 
called mixt repeaters ; and the digits or ciphers on the left of the 
repeating figures are called the Finite part of ſuch decimals. | 
Pure repeaters take their riſe from vulgar fractions whoſe deno- 
minator is 3, or its multiple 6 92 and are but fe in number 
Mixt repeaters derive their. origin from vulgar fractions whoſe | 
denominator is the product of 3 into 2 or 5, or into ſome of their 
powers, or product of their powers; and ſuch denominators may 
be conſidered as the product of two component parts, whereof one 
is 2 or 5, or {ome of their powers, or product of their 2 7 


and hence the finite part. The other Rakes apo Pare is 33 and 
hence the N figure. 155 22102 


t 


9 (* 2 1 


FE X A M P L E vi. 
Reduce . to a 3 


* 


: 154 of, * 
Here the repeater is mixt, the finite part de- CE ee 
ing 2, ang, the repeating: dens B tehs Haz -t 4 : ET 
90 


We may reſslve ſuch 1 into their: component parte, 


and divide the numerator by one of theſe parts, and then divide 
| hy quote by the other, Thus, in 


594.008 . and 3) 9050 
49 

, ee cont 
1 18 


0 


| The number of places in the finite part of A mixt repeater may 
be aſcertained ſrom the number of units in the index of ae powers 


of 2 or 5 as appears plain in the following ſpecimens. 


” _— 2 
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— =,02087 == =,000;7 
"And, ee to find the number of places in the kite art 
of ſuch fractions, divide the denominator firſt by 3, and then divide 
the quot by 2, 5, or 10, till the laſt quot be 1, and o remain; and 
the number of diviſors, excluding 2, ſhows the number of places 


in the finite OW | Thus, Ar en four finite Places ; ; for 3)48(16, 
e 2)2) 2 1 15 

ad 2)16(8(4(2(1. And vir gives alſo four finite Places; for 

57* | 

3)1875(625, and $)625(125(25(x(1. : | 

| Repeating; decimals are uſually marked 55 a daſh 1 the 
right hand figure, as in all the examples above: but ſome chuſe 
to mark them by a point ſet over the repeating figure, thus, 

+3, -26. The remainder where the repetition begins 1 is commonly | 
marked with an aſteriſk. 

HBecauſe any quotient multiplied by the diviſor” reproduces the 
dividend, it follows that any decimat multiplied by the denomina- 
tor of the vulgar fraction from which it reſulted, will reproduce 

the numerator with the annexed ciphers. Thus, if 75, the dect- 
mal of 4, be multiplied by 4, it will reproduce the numerator 3 
and the two annexed ciphers, _ | 
Now, ſuppoſe the given decimal to be a repeater; fuck 8 8. 
reſulting from the vulgar fraction I, if the repeating decimal be 

muluplied by the denominator 3, it will by carrying at 9 on the 
right hand, reproduce the numerator 1 with the annexed cipher. | 
7 In like manner, if the repeater . H=, be multiplied by 3, it will, 
by carrying at 9 on the right hand, reproduce the numerator 
with the annexed cipher. Again, if the repeater .7=;,, be multi- 
plied by the denominator q, it will, by carrying at 9 on the right 
hand, reproduce the numerator 1 with the annexed cipher. And, 

if the mixt repeater . 298 =, be multiplied by the denominator 15, 
it will, by carrying at 9 on the right hand, reproduce the numera- 
tor 4 with the two annexed ciphers, 

From theſe remarks we may conclude, that the right · hand . 
gure of every repeating decimal is ninth parts : and the ſame truth 


may be evinced by reſolving the Nn into its conſtituent parts, 
in che following Wanner. 


3 


The | 
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'T he vulgar fraction F reduced to a Jecknal: gives ,77, &c.; and 


g this repeater reſolved into decimal conſtituent parts, becomes 47; 


+7 + +5 &c. to infinity. But if we eſteem the right-hand 
igure to be ninth parts, we have 2 +; of #5 = e = iS 


; * 889 =Þs the given vulgar fraction. And as the vulgar 


fraction 3 gives .#7, ſo $ gives . 99; that is . 99 =. And, u- 
niverſally, a ſeries of nines infinitely continued is equal to unity in 


the place on the left hand: Thus, 99 5 3 and . c 999 = 1; 
and .oogy=.o1; and 44.99 =45. 5 


Hence may be aſcertained the value of an iabnite 16 decrea- 
ang i in a decuple proportion, T hus, 28 r 100 N 38 = Te 


And 5 +ris ＋ res, Kc . 


If the denominater of a vulgar, fraction be neitber 2 nor 5, nor 


any power of 2 or 5, nor any product of their powers; nor 3, nor 
9, nor any product of 3 into 2 or 5, or into ſome of their powers, 
or product of their powers, the ie ate, from tuch a vul- | 
| Sar fraction will circulate. | 


Circulates, like repeaters, are of two forts, viz. pure and mixt. 


A pure circulate conſiſts of the figures of the circle only; as, .o9, 
c, &c. or .18, 18, &, A mixt circulate has a finite part betwixt 
the decimal point and the figure that begins the circle; as, . o, 45, 
45, &c.; or. 32, 142857, 142857, &c. Some chuſe to e 
the finite part from the circle, and one circle from another, by a 


comma, as above. Others daſk the firſt and laſt figure of the circle, 
It 1 is likewiſe uſual to mark the remainder where. The new circle be- 


A by e an aſteriſk. 


Eo EXAMPLE. VII. 
KReduee 4 to a decimal. 
The denominator 11 gives a pure erde 11)1.oof 0 09,09, 
of two figures. | „„ 99 
or 2 27 r 2,72, 
Ir . 30, 36, Fr 81, 81, 
3 r = 45, 45» — 4 IT . 90, YO, i 
*. 54, $4 


It is eaſy to perceive, that if any of the AE py: fractions in the 
above ſpecimen; have both its numerator and "denominator multi- 


plied by 9, there will ariſe anew vulgar fraction of the ſame value, 


whoſe numerator will be the fig Ires of the circle, and its denomi- 
nator the like number of « 9's. I Bus, 


e 7 a 


Gat. e e a. 
ge 4 2 


no MEX Ss: 119 


- A the Aebi be 11, whereof 99 i is a aukiple; gives a l 
ehulate of two places, ſo any denominater whereof 999, or 9999. 
or 99999, &c. are multiples, will give a pure circulate of three, 
four, five, &c. places; that is, of as many places as there are 9's 
in the multiple. And ſuch denominators are all the prime num- 
bers, except 2, 3, and 5, viz. 7, 11, 13, 17, 19, 23, 29, 31, 37, 41s 
&c. ; allo their products into three, viz 21, 33, 39, 51, 57, 69, &c. 
Such too are all the powers of 3. except 3 and 9. viz. 27, 81 243. 
729, 2187, &c. 5 
The reaſon is plain : for if any divitdr; x as 2m divide 909 with- ; 
out a remainder, it will alſo divide 1000, and leave a remainder of | 
1, to begin a new circle. 
To find how many places che ele will conſiſt of, divide a 
competent number of 9's by any of the above denominators, con- 


tinuing the operation till o remain ; and the mor of 9 s uſed 
will ſhow the number of places. 


Thus, 7)999999 fix acts Thus, 27}909 three places. 55 


ne .Clnkt up 5 
The number of 5 in a circle, when ſome power of 3 is che 
| Par ing may alſo be found thus : Divide the given denomi- 
nator by 9, and the number of units in the quot will be equal to 
the number of figures in the circle. Thus, 9)27(3 places. Thus, 
98109 places, Thus, 9729081 places. Thus, 9)2187(243 
"Places, '&c... - | 
L ſhall now ſubjoin a further eee of the pure circulates chat 


ariſe from the above primes, their products into 3, and powers of 
| 3, and make a few remarks on them. | | 


| Places. 
-"Þ. 142857, 1428 5, 142857,1428 57, 14 ſix 
1 og, og, og, og, og, og, og, og, og, og, og, og, two 
* = .076923,076923,076923,076923,07 fix 
+7 = .0588235294117647,053838235294 ſixteen 
55 = 052631578947 368 42 1,0526315) — eighteen 
or = .047619,047619,047619,947619.04 ũů[V⅛d[in 
* = -0434782608695652173913,0434 twenty-two 
27 = .037,037 037,037 037037037, three 
20 = 0344327 58620689655172413793 103 twenty - eight. 
J 0322580645 15129, 032250 _. fifteen 


5 . 03, og, oz, oz, og, oz, og, oz, og, oz, og, oz, two | 
J =. 027, 027, 027, 027 027 02, 027, 27, 5 three 
. 025641,925641,925641,025641,02 e 
2 r = 2459,02439,02439,02439,02439, five 
* = 9232558 1395243337 209,23 twenty-one 
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The greateſt pollible number of places in a circle will always be 
one leſs than the number of units in the prime denominator. 
Thus, 7 dividing any numerator may leave a remainder of 1, 2, 
3, 4, 5» Or 6, but cannot leave 7; and therefore the number of 
places in the reſulting circle cannot exceed ſix: for where any 
tormer remainder recurs, the circle begins anew. | 

Of the above circulates, thoſe reſulting from the prime numbers, L 
and conſiſting of an even number of places, have the ſum of their 


Figures equal to the product of 9 into half the number of figures in 


the circle. Thus .142857,=27 =9x3. And, . o = = NK. 

And, ,0588235294117647,=72==9x8. For one half of the cir- 
cle, added to the other half, gives a ſeries of 9 's, _—_— in number 
to half the figures of the eircle. 


. 142 and thus, 05882352 


87 n 
99  g9999999. 


5 T 2 divide a repeater, whoſe repeating figure is not a multiple 
of 3, the quot will be a pure circulate of three places. Thus, 
3).x11(.037, and 3). 5550-18 5, and 3)#77(.259, 
If 3 divide a pure circulate, the circle not being a multiple of 3, 
the quot will be a pure circulate of thrice as many places as the 
eircle of the dividend, Thus, 3).037, 37,037, (012345679, 
Mirxt circulates take their riſe from fractions whoſe denomina- 
tors are the prime numbers 7, 11, 13, 17, 19, 23, 29, &c. mul- 
tiplied into 2, 5, or 10, or into fore on their powers, or proce i 
of their powers. | 


4 EXAMPLE VIII. 


| Reduce 4 2. to a decimal. 

The denominator 28 =75 X2X2, gives a mixt circulate, con- 
ſiſting of the finite part 32, and a circle of ſix figures or places, 
whoſe ſum is equal to the product of 9 into half the ander of 
figures; that is, 9 x 32 27. 


| 28) 9.00.32, 1428 57,14 Brovght up, 240 

84 | es 3 

60 3 | tk JG 
3 : 140 

3 9 

28 = 196 

112 | £2 — 8 
80 120 
56 112 
Carried up, 240 3 ä 


2 88 — 
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A farther ſpecimen of mixt Eireulates,. for the learner 8 ialrue· 5 
don, is here tybjoiged, . 


1 
te =—==-0q14285,7 42855 14285, 
37 oF XA” 8 


1 2 e — =.1,363636363636,36.3536 


11*2 
e pe 
- eee 94,230169,230169,230769, | 
13X2x2 
Io: 
; =—= 7 e 1764705-882 
17x5 e 
463 
oss. 1052631578947 
= 6 0 19 * 5 x 5 
178 == mmm Sf 128205,128205,128205, 
39 * 10 8 
eee 
12758. ooo. des. gp: 


4K o 1 


The number of places, both in the finite part id i in the e 
may be aſcertained thus: Divide the denominator of the vulgar 
fraction by 10, 5, or 2, as often as poſſible, and tlie number of 
diviſors will ſhow the number of places in the finite part; make 
the laſt quot a divifor, and the dividend any competent number of 
9's; continue the operation till o remain, and the number of 9's 
uſed will be js to the number of places in the circle. Thus, 
10 
10)20;00(2050( LEED 104 41) 99999 (2430, and o remains, 88 
J conclude, that the finite part will conſiſt of three places, and the 
circle of five. 
| Univerfally, any vulgar fradion bz ing given, we may deter- 
mine whether the decimal thence reſulting will be finite or infinite; 
and if infinite, Whether pure or mixt; with the number of places, 
Kc. in the following manner. 

Reduce the given vulgar fraction to its loweſt terms, then divide 
the denominator by 10, 5, or 2, as often as pollidle ; and if the laſt 
quot be unity, without any remainder, the decimal is anne, and the 
number of diviſors ſhews the number of decimal places, Thus, 

9 53 7 2)2)2) 
zs reduced to its loweſt terms is . I8P and 19) 166/ 1668630211. 
So the decin: al 3 is ttgite, and conſiſts of five p! 4086 122. 01875. 
2d | 3 


210 „* REDUCTION of part H. 


If che laſt 4080 bez 3, or any power of z, the reſulting decimal 
will be a mixt repeater, the number of whoſe finite places will be 
7 to the number of diviſors. Thus, 2 * vulgar frac- 
15 2) 2 
tion in its loweſt terms to be IT3 now, 2)24(12(6(3; and accor- 
dingly the reſulting decimal is a mixt Oy" whoſe finite Pare 
conſiſts of three places, namely .2916. =: 
If the laſt quot cannot be divided by 2, 5, 10, or 3. the reſult- 
ing decimal will be a mixt circulate; and the way of finding the 
number of places, both i in the finite part and circle, is taught a- 
| bove. NT = 
If the Jencanininos of the given vulgar feaficn can be divided, | 
1 by 2, 5, nor 10, the reſulting decimal will be a pure re- 
peater, or a pure circulate, according as the denominator is 3 r 
9, or ſome of the prime numbers 7, 11, 13, &.; as has been al- 
ready explained. 
Every vulgar fraction may be reduced to a decimal, finite or in- 
finite; that is, to a fiaite decimal, to a repeater, or a circulate. 
For if the denominator divide the numerator with ciphers annexed, 
ſo as to leave no remainder, the reſulting decimal is finite. If the 
remaining figure be always the ſame, the reſulting decimal will be 
5 repeater. If neither of theſe be the caſe, yet becauſe the diviſor _ 
is a finite number, the remainder at laſt muſt either be the ſame _ 
with the numerator of the vulgar fraction, or the ſame with ſome 
preceding remainder, and then a new circle begins; and conſe- 
quently the refulting decimal will be a circulate. 
Becaute in circulates, the circle runs on ſometimes to 16, 13, 22, 
28, 81, 243, &c. places, and becauſe, in decimals of every ſort, 
the finite part runs ſometimes on to many places, ſuch circulates, 
or finite parts, may, without any ſenſible error, be limited at five 
or fix places, and uſed as finites: for five decimal places, divide 
the integer into 100,000 equal parts, and all the Joſs that can be 
occafioned by ſuch limitation is leſs than one hundred thouſandth 
part of the integer. And in molt caſes, the decimal may be li- 
mited at three places, which divide the integer into a thouſand e- 
qual parts. 
Circulates, or finite parts, thus 3 are called approximate 
decimals; and are ſometimes marked with ＋ or — annexed, ac- 
cording as the right-hand figure is taken leſs or greater than juſt: 
for in limiting the decimal, it you foreſee that the ſucceeding fi- 
gure of the quot would be 6 or 7, or any figure above g, you leſ- 
ien the error, by increafing the right-hand figure of the approxi- 
mate by nary: 


PR G . It 
1 reduce the parts of Coin, W eight, ae Tan, &. to 
decimals, 


This may be done ſeveral ways, as follows, 


M E. 


* e e 2 x, 
Way 1 "IF 2 K A te 8 168 if r 13 D re 3 Wha ves » - 
NN 4 e D * 
8 n r „ enen Fw (ST Ws Tees: ** 
* P * . * 7 ? * 


Chap. II. D ECIMAL S. 
METHOD I. 


Convert the given part or parts to a vulgar fraction of the inte- 
ger, and then reduce the vulgar fraction to a decimal. 


9 5 MONEY. 
Ex. 1. Rede 9 pence to he decimal of a filling. 


111 | 


i Fs | 
9 = and 12)9.0(.75 of a ſhilling, 
Here the fraction A; and — 
the denominator 4 ='2 * 2 gives 60 
2 finite decimal of two places. 60 
Wo 


Ex. * Reduce 9 pence to the decimal of a pound. 


. 240) 9.00. 0375 of a pound, 
9 = 225 Fs 720 Ms 
The fraction 220 = ; e = 
and the denominator 802 e GIN 7 © "I 
10X2x2 x2 gives a finite LO — 
decimal of four places. 1200 
| E 1200 | 


on 
Ex. 3. Reduce 168. 6 d. to o the decimal of a pound. 


„ 240) 198.0. 825 L. 
16 6=245 1920 
12 : — 
— 600 
198 480 
The fraction 193 —=66—33 and 1200 
the denominator 40=10x2x2 give 1200 


a finite decimal of three places, 
Ex. 4. Reduce ifs "R 4 d. to the Seien of a pound. 


3 . 
18 4121 = 1 108 
12 — 
— 20 
220 12 
The denominator 12 2 2* 2* 3 * 89 
gives à mixt repeater, the finite hart 72 


cenſiſting of two placcs. 


"17.5 


: ing the product of the prime 
number 7 x 2 x 2, gives a mixt 
circulate, the finite part conſiſt- 

ing of two places, and the circle of 


ſix figures; for 7)999999(142857, 
| and leaves 1 no remainder. | 


REDUCTLON of 


More cxanpler, one pound being the integer. 


Bos 4. 1 
. 19 11 J ite er 
6. 15 6 12853 8 7760416 
7. 14 3 2 = 888 = 714584 
. i 6-:- 2m $5 86-4458 
9. 12 8 18 . 634375 
16.23 4 24 =#8- 
TR VVV 
12. 7 5 N= 02918 ; 
13. I =775 = .001041F. 


Here the denominator 28, be- 


Part If, 


2. AVOIRDUPOIS WEIGHT. 
Ex. 1. Reduce 17 lb. to the decimal of a quarter, 


28)17.0(. 60714285.71 2 
168 
7200 
196 


Ex. 2. 


- 


| Chg. . DECIMALS: 


213 
Ex. 2. Reduce 3 Qi 5 Ib, to the decimal of a 85 7 
. 
3 1 = a1 3839285714: & 
fs 9240 
| | 8 896 
44⁰ 1} 
336 | TI 
1040 
= 1008 
The der 112, being — 5 
che product of the prime num- 4320 
ber x 2 * 2ꝛ* 2 * 2, gives a 224 
mixt circulate; the finite part ALS, 
conſiſting of four places, and the 960 
circle of ſix figures. 1 1 
5 64⁰ 
560 
800 
784 
160 
112 
480 
448 8 
2320 
224 
960 
896 
R „ ee 
More examples, one C. er 112 1h. being the integer. 
Ex. 2. Ib. oz. Fo CG. | C. 
3. 1 27 15 e = 49944196,42857 1142 
4. 3 14 = + =.875 11 
4 2 91 = 75 . 6875 e 13 
6. 16 = 7 =.142857,14 _ + BJ 
7. I4 = T =.125 
8, 12 = ur 2.1160, 1428 5,1 


179 2.005803, 57 1428,57 


REDUCTION of 


3. TROY WEIGHT. 


Ex. 1. Reduce 16 grains to the decimal of an ounce, + 


« 


Ee, © 
16 sh 30 ls 
155 oy 
The denominator 30=10x3 gives a mixt re- 
peater, the finite rs conſiſting of one place. (10) 


Bs: 2. Reduce 7 02. 13 dw. to the decimal of a pound Troy. 
06, tw. bb. 
7 i | 15 80)51.0(.6375 


| 20 | 7, 

The denominator 80 = 10 2X 22 gives 5 . 
a finite decimal of four * as er 560 . 
obſerved. 95 . — ni ] 

400 . 

409 : 

„ 

More examples, one lb. Troy wing the integer. 5 | N 
Ex. oz. dw. gr. Ib. 5 „ / 


3. 11 1 2 8 08636 
„ 7 16 = .625 


„„ ͤ W S&OJF 
6. 1= 00136 
„ WINE-MEASURE, © . 
. Reduce 3 pints to the decimal of a gallon, þ 
Pu. gall. 93.0375 gall 
3=74 | | 1 


The denominator 8= =2X2X2 gives a finite "Ws 

P of three Places. 56 
; 40 N 
40 | 


Chap. Il. DECIMALS. 
x» + Reduce 25 gallons 7 pints to the decimal of a i 
Call. * | brew 9 4 656)23. 00. 410,7 14285,7 hhds, 
_ To 60 
7 _. 
| 1 400 
392 
The denominator 56 =7 x 2 * 2* 2 — 
gives a mixt circulate; the finite part 240 
conſiſting of three places, and * er-. "2g. - 
ele of ſix 1 : — 
480 
448 
320 
280 
*400 
392 - 
Wo 


More examples, one bg Jhead being the + integer. 


Er. Gall.pts., Hd. 
3. 62 7 998,01 5873,01 
4+ 33 5 = $33+7 301597 


5. LONG MEASURE. 


Bs. I. Reduce 5 inches to the decimal of a foot. 


Inch. F. | 5 | 12)5 of «416 foot; | 
5 =o 5 1 
The denominator 12=2X2X3 gives 4 12 
mixt depend. as was already obſer ved. * 


\ : 2 2 1 n 2 
1. 8 n nnen 8 fl oy 
T eee Lets de ONES WR * . 
7 In . aL ORE a 
1 » , "ry ee) * : Ps 
1 Nn n © ST v 7 
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Ex. 2. Reduce 1 foot 8 inches to the decimal of a yard. 
, N . 


x Rl „ , (% yards 


\ N Ss by 7 "> 7. 4 
* 


20 ee, een en ee: 
The denominator 9 9 gives a pure repeater, the quot ring a 
continued repetition of the numerator. 


Mere examples,” one yard being the integer 
VV. . „ 
1 3 2 11 = = 972 
e OY 2 _ 
Es. 1. Reduce 17 hours to the 3 of a day.” 


H. 523 "Rs | gg days) 


The denominator 24=2X2X2%X3 gives 192 
a mixt repeater, the finite par confiling of — 
three places. e ee ee 


3 
Ex. 2. Reduce 12 ; hours 36 minutes to the decimal of a day. 


H. min. Day. = : 401. 525 5 OY: 
1 36 = e = = N = 4 200 ge 
"oo e WRRM or: BP „ 
— To. ; * 100 
756 „„ 80 


The * 40 = 10 * 2 2x2 gives. OC 


« bite decimal of three places. &. v2® 1. 


Moe 3 one d bring the « integers endo ou 
Ex. . min. Day.” e , rh e eee 
2 5 59 = . 999 30 æ — — e e eee eee 
4. 5 4 . . 23953 g 


2 | = 24 | *M E. 


* 


Ds +» AER. | an 


METHOD I. 
2 : by Here there are tao Caſes, 


. | 
I. If the given parts confiſt of one denomination, in this caſe 
reduce the given pafts to a decimal of the next ſuperior denomi-- 
nation; again. reduce this decimal to another decimal of the next 
| ſuperior denomination ; and proceed in this manner till you e 
it to a decimal of the integer required. _ : 
A decimal of a lower denomination is reduced. to a decimal of a 
higher, if you divide it by the number of units in the lower which 
makes an unit of the higher. Thus, the decimal of a farthing is 
reduced to the decimal of a penny, by dividing it by 4; and the 
decimal of a penny is reduced to the decimal of a thilling, by di- 
viding it by 12; and the decimal of a ſhilling is reduced to the de- 
_ eimal of a pound, by dividing it by 0. 
Tubus, let it be required to reduce 9 d. to the decimal of a pound 
Sterling. To perform this, I firſt reduce 9d. to the decimal of a_ 
ſhilling, by dividing by 12; me then divide the decimal of a ſhil- 
7 ng by 20, as follows, 8 


„ 6 OOO A 4 
"FS and. 12) 90 (.75(0375=9 
84 60 | | 
: 10 diriding is 20, bicank the firſt di= 60 150 
_ vidual takes in two decimal places, I ſet 60 140 
o © aſter the decimal point, the quotient-— —— 
figure 3 being decimal ſeconds. = (lo) 100. 
„ | | | 100 


2. If the given parts be of different denominations, work by the 
* . | 


n U . * 8. 


„ Placs* the numbers that make an unit of their reſpeRive ſu · 
eie denominations, under one another, as ſo many diviſors; fet- | 
ting thoſe of the loweſt denomination uppermoſt. 
2. On the right of the diviſors place the ſeveral given parts, as 
ſo many dividends, and the loweſt of the parts nppermot, _ 
3. Annex ciphers to the uppermoſt dividend ; or, rather, ſup- 
poſe ciphers annexed ; then divide, placing the quot on the right 
of the following dividend, Again, divide this mixt number by the 
following diviſor, placing the quot on the right of the ſublequent 
dividend. Proceed in the ſame manner, till you have divided by 
every diviſor, and the laſt quot is the decimal requir ed. 


; Ss 1 * 


OL 8 . e 
5 8 Many” + he 25 DUE Re 1 N 


. 180 4 n 1 p 5 2 S r * 
4 1 n . * n . N n . 8 7 ; . 3 A * 


17 EY” 
A 


» Do CT ION e "ee 


EXAMPLE © i 
Kadhce 145. 9 d. 3f, to the decimal of a pound, | 


Here the numbers that make an unit 


of their reſpective ſuperior denomina- 4 "RF 
nations, viz. 4, 12, 20, are placed un=  — | — 

der one another, as ſo many divifors; _ 17 L993 
and oppoſite to them the given parts 3 * 35 + he 1 4 
9 d. 14 8s. are placed under one another, 20 | 14.3125 - 
as dividends; and the ſeveral diviſions. — —— 
being finiſhed, the laſt quot. 740625 is a 740625 * 


decimal of a pound equal to 14. 9 d. 3f. 
; The reaſon of the rules is obvious : for the diviſors are the com- 
Ponent parts of 960, the number of farthings in a pound Sterling ; 
and therefore, if we divide by theſe component parts, as in the a- 
bove example, we ſhall have the ſame decimal as would be obtain- 
ed by eng the given parts to farthings, and then OY by 
. | 
| y Ciphers on the right of any dirifor may 1 E as in the a- 
| bore example; or quite omitted, as in the following examples: 
uch omiſſion being compenſated by the ciphers annexed to the di- 
vidend. 
W ben the quot of any diviſion is a repeater, or circulate, the : 
next diviſion muſt be carried on, not by annexing ciphers, but by 
annexing the repeated figure or figures of the circle ; 3 As in the ex- 
amples tollowing, | 


EN M I” 
Reduce 18 s. 4 d. 1 f. to the decimal of a pound. 


Here, in dividing by 14, hei quot 411 
is a mixt repeater; and thereſore, —= | — 
in dividing by 20, that i is, Dy 2, A WWW 
ter the dividend is exhauſted, I an — —— 
nex the repeating figure 6, and the 20} 18.35418 
quot, or decimal ende is @ mir re- nn — _ 
peater, 1 9177083 L. 


EXAMPLE II. 
Reduce 3 Q, 18 lb. to the decimal of a . 


Here, becauſe 28 is a troubleſome di- 18. 
5 5 viſor, 1 divide by the component parts : 4 : I, 'S . 


 4and7, and the quot is a mixt circulate, 28 pu! | 41 85 
In dividing the circulate by 4, after! 
the dividend is exhauſted, inſtead of an- 43.6, 42857 1,42 
nexing ciphers, I annex the figures of tzke —| — —— 
circle, and the quot, or decimal fon ght, 910, 714285, 1 


* out another mixt a 


— 


E X- 
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l K l. 
Reduce 10 0. 18 dw. 16 gr. to the decimal of a lb. Troy. 
4 16 
24 En, Sava 
Here, again, inllead of dividing by. . 
24, 1 divide 20 che comporient PAT. A 4 2118.8 
8 and 6. | 3 na . 
5 1210.93 
| oz 


The. examples left, i in Method i EO for the learner 8 exerciſe, may 


| be here e to be reduced by this method. 


METHOD III. 


When $I given parts conliſt of ſeveral denominations, we may 


'the ſum of the decimals thus found is the decimal required. 
EXAMPLE I. 
Reduce 16 5. 64. to the enen on a 1 
16 4.4 =} 
6 d. = 4 =.025 
825 16 1 
E X AM p LE * 


Reduce 13 8. 4 d. 2 f. to the decimal of a pound, 


138. = 34 =.65 
1 e get 
8802 2 f. = 2 . 002083 | 
2 Ot TY < Ft 
66875 15 4 2 


EXAMPLE III. 
Reduce 8 02. 19 dw. 8 gr. to the decimal of a . rey, 


HO lb. f b. Troy. 1 | | LTH 
e 8 07. — TE = . 56666 9781170 wp NT F 
19dw.= 275 . 79 1 ĩ e s it 
8 27. e oon | dio 


ett 7 N gr. 54 . 


— 


5 E ea 


find the decimal to each of theſe denominations ſeparately; and 


77 24. 8 12 8 „As Ji We 5 
The 


220 18 REDUCTION Part II. 


The fame. ante may alſo be found by adding the vulgar Grace 
| 8 and chen e the. e fraction = their ſum to a de- 
cimal. 


Thus, in . 1. we nay ſay, #5 elles +268; = = 2462 5 
499 hy 


METHOD IV. 


The el of given parts may frequently be N dy is in- 

ſpection, without any Operation : for becauſe 412225, 3==.5,4= 
75. g, J 6, X=. 2, 5 1 3 3 . . Kc. it follews, that if 

the given parts be equal te d 3 of the i integer, the corre- 


fſpondent decimal will be 25, 5 75, Kc 


Thus, 3 inches 2 foot, =.25; nod 6 cds >= Pot, = 2 8 "BP? 
and inches S — e 4 inches = = WR I 3 and 9 
inches =+ foot, . 8. eit 4 2277 + . 
* In ". MANNCT, 48 65 — 2; . ; and 65, 84.5 L.=3; 5 nd 
135. qd.=4 L. Sg. 8 2 * 
But the a e to V number. of. ſhillings, pence, | 
and farthings, may be readily found by inſpeioog maine places, | 
in the following manner, vi- | | 
Half the gr reateſt eren — of. Thilligs whis: the figure . 
- for the place of primes ;- the number of farthings in the given 
pence and farthings, increaſed by unity, when their ſum amounts 
to 24, or upwards, generally affords two figures more for ſeconds 
and thirds; but if the number of farthings in the giwen pence and 
farthings amount only to a ſingle digit, that digit goes tothe place 
of thirds, and © fills the place of ſeconds. Here obſerve, if the 


given number of wy be. odd, the Spice of leconds ul be. in- 
| cording bg wy” 21 9 11 


ann SIe 


CEE 


£3. 4&6 7 "x0 — 
„ 1% 1 85 Y = „ 
2. i 1 1 
3. 19 7 3=.982 

„ 3 IIN._ 

VVV 
6. 2 155.008 | 


In Example r. the half of tos. gives 5 for primes; the 6 d. 3 f. 
z ane 27 farthings; which amounting to 24, 4 increate by unity, 


$ Wh bave 28 for ſecondt 5d chirds. 


make farthings 7 


In Example z. the half of 14 s. gives 5 7 for primes, and 1d. if. 


which” being a lingle 3 is to many thirds, 
aud I put o in che place of ſeconds, | 


s 


In 


— 
* 
Sa 

= 


p 

no » 

"" =. 

...- = 

.-—— AZ 
VS 


— 
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In Eximpleiz; the half of 198. gives g for primes, and 7 4 If... 
make 31 farthings ; which amounting to 24, I encreaſe by unity, 
and have 32; but 19 8. being an odd number, I increaſe the place 
_*o ſeconds by Fr and ſo have 82 for ſeconds and thirds, b = 
In Example 4. the half of 17 8. gives 8 for. primes, and 6 d. © 


* * 
EE 


. 1 1 
W nn,. RPREP NEE Cn NEC 
* MET * > . ** r 


makes 24 farthings; which, increaſed by unity, is 25; and becauſe 
17 8. is an odd number, I increaſe the place of ſeconds by 5, and 
L.. have 75 for ſeconds and thirds. 

In Example 5. che half of 1 s. gives o for Fam and 1s. be- | 
Aug an odd number, gives 5 for * naw as there e _ 
o farthings, there can be no thirds. 

In Example 6. no ſhillings gives o for primes, aud: 2 d. 1 2 make 
0 farthings ; which, being a hagle digit, goes to the . of thirds, | 
+ o fills the place of ſeconds. 

The reaſon of increaſing the pda of farthings by: unity, when 

; " their ſum amounts to 24, or upwards, is obvious: for a pound in 
farrhings is 960, and in thoufandth parts is 1000; conſequently, 
| 500 = 480, and 50=48, and 25 2 24. If therefore to every 24 
1 unity be rene we FR he i or Loch parts, | 
imo 1000dth parts. — 

The reaſon _ aiding + 5 to che place of- ſeconds for every odd b 

* Fhilling-1 is alſo evident: for 1 8.29 L.=r55=.05.- . : — 
A decimal of three places is exact enough in moſt computations; oY = 
tow if the complete decimal be en it may wo found as fol- = 

OS. 
Take half the number of farthings i in the pence: ak farthin gs, 
8 1 ſixpence if there be one; to the half number of farthings 
annex ciphers, or rather ſuppoſe ciphers annexed; divide by 12 
till o'remain, or till the figure in the quot repeat; and the quot 
annexed to the three figures formerly found is the deeimal com- 
Pier. The former ſix examples completed 1 in this manner, follow. 


„ to þo 
I. 10. 6 32.528 125 
2. 14 1 1=.7052087 
3. 19 7 3.982298 
4. 17 6 -- x $35 
I GO L-v-/o 
1 1.009375 


In Ex. I, Sicher the 6 d. the half of the farthings is 1.5, and 


1 12) 1.501253; ; and this quot annexed to 528 completes the decimal, 
which is finite, there being no remainder. 


In Ex. 2, the half of the farthings in 1 d. 1 f. is 2.5, od | 
1 122. 5( 200g which quot, annexed to 705, completes the decimal, 
3 being a mixt repeater, ' | 


In 


„ Aeon e an 


In Ex. 3. rejecting 6 d. there remains 1 d. 3 F . the half of 
which in farthings is 3.5, and 12)3.5(2916; which quot, annexed 
to 982, completes the decimal, being another mee Ach nat The 
remaining three examples give finite decimals. - LOL DIA 

The reaſon of the above operation 1s 8 * we reject e- 
very 6 d. becauſe the farthings in 6 d. was converted to thouſandth 
parts, by adding unity when the firſt three figures of the decimal 


were found: but the farthings in the other pence and farthings, 5 


being carried to the quot without any correction, are defective, _ 


may be completed by ſaying, As 24 to 1, ſo the number of 


ven farthings to the additional part; or, As 12 to 1, fo half So 
number of farthings to the additional part; that is, we divide halt 
the number of farthings by 12, and the quot annexed to the three 
figures firſt found, completes the decimal. 

Ihe decimals of pence and farthings any alſo be completed in 
the manner following. 
M.-ultiply by 4 the Goures in che place of ſcrandk and thirds, if 
leſs than 25; or multiply by 4, their exceſs, above 25, or above 
zo, or above 75; to the product add 1 for every 24 it contains; 
and you will have two places more to the decimal. If the fourth - 
and fifth figures thus found be (till imperfect, proceed, in like 
manner, to multiply them, or their exceſſes, by 4, to the product 
adding 1 for every 24 it contains, and you will gain two places 
more to the decimal; which will either be finite, or will ter⸗ 

minate in a repeating figure. 

Thus, in Ex. 1. the exceſs of 28 above 25 is 3, and 3 * 4= 12, 
the two ſubſequent figures of the decimal, But the decimal is 
ſtill imperfect: tor all decimals of this ſort are imperfect, except 
when the laſt two figures are 25, or 50, or 75, or when the deci- 
mal terminates in a repeating figure. Accordingly 1 proceed to 
find other two figures, faying, 12 * 4 = 48, and 48 82 2 = 50, 
which completes the decimal. 

In Ex. 2. I ſay, og NA but the 1 being Rill imper- 
fect, I fay, 20x 4 =80, and 80 P 75 = by 80 the decimal re- 
nn, 

In Ex. 3. the excefs of 82 above 75 is 7, And 7 x 4= 28, and 
th 23 ＋1 = 29. Again, 29 — 25 ., and- 4X4=16. | 
In Ex.6.1 ſay, 9 x 4==.36, and 3641237. Again, 37—25 
=12?, and 12x 4= 48, and 48 ＋ 2 50. 
The reaſon of the rule now aſſigned Wil appear by conſidering, 
that if 6 d. or 24 farthings, require the addition of an unit, to 
complete the decimal, every ſingle ſarthing will require the addi- 
tion of 4 of an unit; but r = 041. If, therefore, the imper- 
ect decimal for the farthings be multiplied by . 0416, the product 
Will be the additional part. Thus, .cor, the expreſſion tor one 
farthing, Tr taped oy auß, 71 e r bor: che eee 
Pärt. Gwe 


„O01 


Chap. II. DE C IMA LES. 
Jo oi S at 2G 249589 00 
0000416 i} 214} 7 N t F . ; N 558 4 f 


” re F* £1; . * 2 * . 
— — 1716 19221 


Ana 0010416 i is th decimal of beg complete, | 


"\# * £87 > 


mae. 
METHOD v. 


. Decimals, and their ſum i is the decimal ne 


EXAMPLE 1. 


| Required the decimal of a pound, for I5 $; 75 d. 
5 Tipe 15 275 | 

7 1 029 16566 

5 10. -00364587 


Anſ. 78281250 L. 


E X X AMP LE II. 


Required the decimal of one C. for 2 Q 12 w. TOY 
2Q = 
1 >= tort e 
5 9 02. = -00502232,142957» 


Auf. 61216517, 957142 C. | 
"ECAMPLE It 


But 0416 being 4 troubleſome multiplier, it is 3 to 5k the ; 
5 multiplier o = ; and as a twenty- fifch part is leſs than a twen- 
ty-fourth part, by I. in 24, it is plain, that. if you multiply by .04, 

or ſimply by 4. adding 1 for every 24 in the product, and annex 
5 5 product thus increaſed to the imperſe& expreſſion for the far · 


. you 1 will have the ſame decimals 15 if you had een * 


1. *y 4@ 


The decimal for the parts of coin, weights, and meaſures, may a 
eaſily and expeditiouſly be obtained, from the following tables, 
conſtructed for that purpoſe ; in uſing of which, take the decimals 
for the ſeveral given parts; add them, as taught in Addition of 5 


Required > decimal of a Ib. Troy, for 10 07, 7 dw, L Bee 


10 OZ, = 88332323 
7 dw. . 02916 


1 gr. = 60017367 
Aus. 8626750 1b; Troy. | 


$431 


The decimals 5 in the tables are given owe to aufoer. much : 


purpoſes as may require accuracy; but ihe practitioner may limit 
them to four, five, ſix, or any number pf places, as he ſees cauſe, 


n IN! tables follow, 


1. MQ« 


N 


—— 


— 


— cy 
ITS 


f. 
232 8 . 8 
** —p—V— . CA oe uo nts nn. "GS 1 -en _ 
3 * 8 W ˖*‚ 1 
P ³˙ ü Es Oe 1 
1 1 


TI I. One pound the integer. 
farthings. 
0010416. 
.00208F * 
| -003125 


ET FR OR 


[+7 
7 


9 


N R E D CTION of 
1. 1 © N E T. 


1. 


Part II. 


Shillingr. | 


— — 


V2 


5 


8 
85 


5 


IP. A 0 . 


_[o28z]. 
e 


-0375 | 


4.0418 
04583 


' 


.o0418 | 
. oo8 ? 
0125 


018 


4 


— 4* 
02919 
EI : 


| 


| : 17 


00 1041 


ene 
— — 
oo05 289g 


£ 


. 0015625 


| 


| .0020827 


— 


5 oo36 458g 2 


'9 


TABLE II. One thi 


7 


* 


lling the integer. 


—_— 


E | & xr | Sn | wo horn 1 = 


had 
— 


ogg 


1.16. 


25 


pence, 


— a6. M4 


farthings. | 


{.02083 
0416 
625 


hal/- farthings. = 


010416 


02083 


03125 


0416 
052083 
0625 


0729189 


2 AV OI. 


% Gs It. 


DECIMALS, 


Avoirpurois WEIGHT. 


29 9 +; 


2235 


. —— — — 


— 1 . 4 — — X | w — TW - —— = | 
| 1 25 0125 0004464, 2857 14, 15.75. 0066964, 285714. 
21 ˙1 . 025 . 0008928, 571428, 16.8 007 1428, 571428, 
315.0375 0013392, 857 142, 1785 0073992; 857142, 
41-2. 0017857, 142857, 18. | 0080357, 142857, 

$4.25 _ |,0022321,428571,|| 19 |.95 [. 0084821, 42857 1, 
EO 2 -0026785,7 14285} 20] [|.0089285,714285, 

1 003125 21 859875 5 
„„ 00357 14, 28 5714,22 [.oog8214,2857 14, 
9.45 040 178, 571428, 23 I 0102678,571428, 
e and Grand TATE e e ee eee ee 
10.5 0044642,857142,24 1.0107 142,857 142, 
11.53 0003910, 4287,25 1.011167, 1428 57. 
12 6 = 0053571542857 1,| 26] |.0116071;428571, 

13 65 | | -0058035,714285,| 27] | .0120535,714285, 
14.7 . 00625 Wo ods en En 

| TABLE II. One C. or 112 lb. the integer. 

WIE . 3 | 8 i ces! ERA, ISR 2 
Nj 9. } * 02. NV * 

1.25 . 0892857, 142857, [. oo 5803, 571428, 16. 14285714, 285714, 
2 5 j|.o1785714,285 714, 00111607, 42857, || 17 15178571, 4285 71, 

3.75 l. 026785 71,4285 71, . 00167410, 714285, 18 . 16071428, 571428, 
— — 5 a | ING . 
4 03571428, 571428, 00223214, 285714, || 19|-16964285,714285, 

5 04464285, 14285, . 00279019, 85 7142,20. 17857142,85 7142, 
oy Aa. . 211875 

7 | Z .c625 | 00399625 22 .19642857,142357, 

8 |. 07142857,14285 7, . 0446428, 571418, 230635714, 285724, 
n 8035714. 571428, .00502232,142857, 24 |-21428571,428571, 
10] .o8928571,428591, |.oo558035,714285, || 25 [.22321428,591423, 
II »059921428,5714:8, |.o0613839,285 714, || 26 |.23214255,714283, 
12 10014285, 14285, . 0669642, eee 2724107142, 85 7142, 
13 11607 142,857142, «00725445, 4285771, | Th 

4 1298 0078125 | | 

5 1339295 142857, 0583 7063,571428, | 


*% 


* 


—— 
IT 
3 


— - 


1 92 1% Mo Fn N 3 
2— Ae . 8 2 1 
TL = 8 TRE 
— 4 — Sr * — 21 SET TON 
= \ PRE =_ r - T — — 238 
C56 4.5 4 IP LI _ v2 
—_— = kd as ” — 3 — ce 6 — = 
— COA. — 1 
1 P e V ip orig on en 
IN rn A N 52 
. Tm ; b 


© —_— 


n 
f * 2 15 ne tn ue Tl DI; n 
— 4 2 2 dn, 4” a: 2 — —— pe 
GEES r . ET IR eee Do 
R 


3 — 
— 
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2 * * * * 
weng * 
3 
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REDUCTION 


1. 


of Part II. 


MON E Y. 
TABLE * One pound the integer. 


1 


8 "Shillings 


——— 


95 


| Perce. 


| .o0416 


0082 


02916 


og 


Nee 
0416 


J 04583 


1.018 
. 02089 
O35 4. 
| 


| /arthi „gt. 


0010416 


. 02088 


003125 


half- farthingr. 855 
nn | 
00052083 
.0010416 


Trek ig 


* | 002087 | 
"On; Sa 
03125 
1 0364588 
— 


Tau : 5 One Ailting u the 1 5 


=| 


18 
25 


| pence. 


083 


farthings. 


02023 
0416 
625 


lf. 3 Fg 


010416 
. 02083 


03125 


1 
2 
e 0416 
5 41 . 052084 
61.5 | — 40825 
88 072918 
80.9 
91-15 Cn 3 
10.83 | | 
111.916 2 


2. AV OIR- 


) 
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2. AVOIRDUPOIS WEIGHT. 
Taz I. One tün the integer. 
N. C. 2. „ Ne. 
1 05 0125 5884762857140 15] ETY ,0066064,285714, © 
2.1 025 . 0008928, 571428, 1.8 |.0071428,571428, 
3115 0375 0013392 857142, 17 85 075892, 57442. 
42 "4 0017857,142857, 18] 9. | 0080357, 142857, 
5.25 0022321, 428571, [1.95 J. 0084821, 428571, 
. 8026785. 14285, 1: | tad dat 714285, 
"1,38 i [003125 210 1.009375 
V,4 1.00357 14,2857 14, 22 1.009821. 285714, 
945 | -004o1 1785 N | — 11 0102078,57 1429, 
105 0044642.) 142, 24 0107 142. 857142. 
11153 . 0040 107, 42857, 25 4.011169), 1428 57. 
1 8 OE <005357 1,42857 1, 26 [|.0115071,4238571, 
„ 0058035,714285, 27 0120535,7 14285, 
1&3 — Co 1 | NS = 
TaAzLE II. One C. or 112 lb. the integer. 
5 . Ee I Tae, 4 
I ©. | lb. 62. N Ib. 
1 . 25 |.co0892857,142857, f.00055803,571428, |; 16].14285714,285714, 
2 | 5 {.O01785714,285 714, |-00111607,142857, |j 17 I5178571,428571, 
2.1.75 |-02678571.428571, |-00167410,714285, [1 351.16071428,571428, 
4 | .03571428,571428, 00223214, 285714, 19 16964285,714285, 
8 1-04464285,714285, 0 ½ 79, 85 7142, 20.1785 7142,85 71425 
0: 1-05357142,857142, 2093 34821,428571, 211875 
17 0025 : ; .00399625 22 |.19642857,142357, 
8 0714285 7,1428575, .00446428,571418, |23{-20535714,285734z 
9 }j-o8035714,571428, [.005092232,142857, 24 21428571, 418571, 
10] J 08928577, 4 28571, [-00558035,714285, 25 [-22321423,571423, 
11 J .08821428,5 71428, 00613839, 285 714, 26 23214285, 714285, 
N 0714285, 714285, — 2 24107142, 8571425 
13 77605105 857142, «99725449, 428571, | 
14 A —_—_ 0078125 | 
56 3392857 142857, ,0083795 31571425, ; 
| F 


> „ 
Q * * 
r 
* 6, N 
1 
7 15 


REDUCTION of Part IT. 

. Tarrz III. one Ib. the integer. 
N 02. 8 "trams, N | : . | drams. NI oz. drams., 
; 10.0625 eg pb; 's 375 . 0234375 8 11 6875 04296875 | 

2|.125 08125 7 4375 2734375 12475 046875 
3 1875 01171875 8 35 - |-03725 | | 13] 8125 [0078128 
4 25 018625 ll 9 $625 | 03515625 | 875 | .os46875 
5 . 8128 — — : — 1 9375 — 

„ pet: One Ib. the integer. 
N. oz. | dw. grains. TIN} dw. | grains. 

_ 11.087 . oo |.ooor7367 | 13005416 0022560 
2.16 |,oo8g . 00342 [14% 0583 [.o024307 
3.25 0125 . 0005 208g |[15{ 0625 |. i 
44. |.o18 [.coodg4 16.0 . 002% 

1 419 02083 .0008680g 7 07084 00295128 
65 025 010418 180.075 f. 03 125 

71.583 0291800121527 19.07918 00329567 | 

8.8 0 00138 20 4.60347 

9.75 0375 4915625 21] J 00364583 

10 83 04 0917367 (22 . 0038 19 
11. 2. 00190972 [23 . 0399 
12 05 02083 1 | | 


'TazLE II. One ounce the integer. 


N. da. grains. IV. dau. grains. 
1.05 |.coz2083 13.65. 027083 
2.1 . 00416 14.7 . 02918 
3.15 . 00625 15.75 03125 

i 40.2 [0083 16.8.0 3 

353.2501049 17.85. 03541 
6.3 0125 181.9 |-0375 
71-35 |-01458Z ||19].95 [.039587 
81.4 016 20 Þ}.ogq16 

_ $1-45 ].O1875, 21 04375 
100.5 . 02083 22 1.04583 
111.55 022918 23 047918 
21.6 . 0 s | 
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D E 


4 APOTHECARIES WEIGHT. 


CIMA 


J 


LS. 


227 


TEILE. One lb. the integer. 


N. on. drams. | ſeraples. grains. j W. grains, 5 

| : 1 |,083 010416 003 47 0001736 12.002083 
2.18 . 02084 . 069 |.0003472 13. 0022569 
3.25 |.ozi2g | Je. ooõ 2083 14.004300 

als 0% % J.006903 15 00260416 
5.418. 05208 1] | .ooo8680g || 16. 0 ö 
5.5 . 0025 J 0010416 1700295138 

25 71.583 072918 8 00121527 18.003125 
8 00 139 19 . 00329867 
T J Þ 0015925 . 

10% % 6%/%/hk4¾w 40017867 

11946 5 | | «00190972 1 


5 WO O L. WE IO HT. 


| TABLE I. One laſt the integer. 


N. Sac. tones. tb, NN. - ſtones, 

(| .o8z . O03 2,05 1282, . 0002, 28937), 14.0448, 17948, _ 
21.18 . 0064, 102564. . oo04, 578754, 15.0480, 769230, 
3.25 J. 0096, 153846, . 0006, 868 131, 16.05 12,8205 12, 
| 3 F 0128, 205 128, . 0000, 157509, 17.0544, 871794, 
5.418 . 0160, 256410, . 0011, 446886, 18.0576, 923076, 
6165 0192, 307692, . 0013, 736263, 19.608, 974358, 
7 583 0224,3 58974, 0016, 25641, 20. 0541, 025641, 
81.8 1.0256, 410256, 0018, 31501821 0673, 0706923, 
9.75 4.0288, 461538, . 0020, 604395, 22.0705, 128205, 

n ee 5 EEE: 
10] .8& |.0320,512820,| . 0022, 893772, 23.0737, 79487. 
111.916 l. 0352, 564102, . 0025, 183150, 24.0769, 230769, 
124 . 0384, 615384, . 0027, 4725 27,25. 0801, 282051, 
13 416 4.0029, 76 1904, 

F f 2 TABLS 


. Us 
v7 ab 
Fs 0, 


435, * % 

= 63 . 
« wee: - 2 OTE N 

. A SIE, 227 7 RO n 
17 ⁰² AA 
8 . * 


1 
955 
*% 


— 


— — 


9 * 
— 8 : _— 
PE: 2 „„ - OD oe > ,- 3 — - . \ 
—_— n r Lag — 2 
- Nw — — . — 2 4 — a — r 2 
72 . ' 
* 6 ** 8 „ * 8 * N * "OY 
oY + 4 8 6 = ; 9 * e 6 y Y CA 1 * 4 * 5 
1 . . 5 7 . N 


9 


_ T6 . — — — 2 S oo cab. ces 
— 7 by 
_ — — 2 8 ul 
— | | 
<a 2 :> — Foy _— 
: . F 2 4 
; —— a 


REDUCTION of 
Tanz; III. 


One Ib. the integer. 


. Part IT, 


2019685: : 
2 


— 


56215 | 


03518625 
— | 


875 
9375 


oz. ' drams. | 02. dra ms. N | ex. | drams. 
0025 00 50g 375 141.0234375 11| 6875 04296875 
125 0078125 8 4375 (02734375 1275 1.046875 
1875 i 5 fre 03125 134.8125 05078125 


0546875 
. 


* 


3. 
Task I. 


TROY W E1 GH T. 
One Ib. the integer. 


z 


TEE | own» | w — + 


— 


25 


1 
916 | 


dw. 


1 


016 


jar, 
TOS 


NY 


e 


e 
04583 
05 


eons 
oog 


. 02083 


grains 


000004 


00121527 10 


00138 


| 2 


Pr 


00173 7 


. 


000 1736 13 
0003472 
. 0005 208315 


.0008680F 7 
5010418 118 


0019097 Z 
— | 


8 
| 2 


b. | 


05416 


.058F 
0025 


06 
. 07083 
2 


. 07916 


grains. 


— 


. 0022560% 


.002420F 


as, 6 


— — 


—— 
F — — 


002 


e 
J. oo3 125 


. 


.0032996Xx 


003472 
00364589 


. * * 


0038 19% 
00399307 


- 1 n e. 
DR 2 , 9 6 
E N 1 an * 2 e * P 
A 1 nm 
Dee . wg” 
N 1 n ©? A, 4 R 


Tenn II. One ounce the integer. 


8 | S 00 Ee * Fus a . >| 
5 | 
2 1 


by fra 
0» * 
= 


| av. ] 


00416 


1.010419 
0125 


grains. 


.CO205Z | 


00625 


oog 


014583 
016 
W 
"02085 
.022916 


025 


Kb. 


1:48 


— - 


N. dau. 


131.65 


| 


141.7 


' 


— 


16 8 


— 


181. 
19 
20 
141 


33] 


171.85 


03 


grains, | 
027083 
1.02914 
83125 


035416 
0375 
039583 
0416 
04375 

| Hoya e 
04587 
047918 


9— 


3 


4. APO- 


„ 


Chap. 1. DEC IM ALS. 335 
APOTHECARIES WEIGHT. = 


| Taz, One lb. the integer. 


ſeraples. | grains. 


ntl. 
| 


o. drams. 
010416 
18 . 02083 


V. grains, 


. 00347 2 | ,00017357 || 12|.002083 
N 009% 0003472 13.002256 
e | «00052007 : — 114 0024307 | 
| 000694 my 00260416 
.0008680p | 16. 002% . 
Oję 17 295735 
5 00121527 | 800312; - 
VNÜVʒ n 00 138 19 0032986 
8 18825 
0017 36 
[00190978 


— ę——— —— — 


— — — — 


00 
99 


— 


110 


8 0 L. W 5 16 Hr. 
TabTE I. One laſt the integer. 


 ftanes, | 


Sacks. | 


Stones, | 


— 


083 
18 
1 


0032, 05 1282, 


. 0064, 102564. 
| «0090153540, 


0128, 205 128, 


0160, 2506410, 


0002, 289377, 


0004, 578754, 
0006, 868131, 


.0009,157509, 
0011, 440850, 


-0430,769230, 
05 12,9205 125 


—— — 


05447587 1794, 


.0448,7 17943, 


.0570,923076, 
[+0608 2974358» 


OR OS I 


.0192,307092, -0913,7 36263, 


.0224,35997 43 9 029641, 
02 56, 410250, 0018, 315018, 
1.0288, 461538, . 0020, 604395 
4.0320, 512820, 
0352, 564102, 
384,615 384, 


— iUMMM— ——-— 


Kü 


—— 


| 


9 ere 025641, . 


0673 07692 31 
0705,128205, 


— — — 


2 ID 
O 


23 
12 mw 


mY 


— — „ pan 


,0022,893772 2. 23.737,79 487. 
0025, 183150, 24.0769, 2307 6%, 
8027, 472527, 0801, 282051, 


* 
— 
D 
— 
"RD 


J an atuesltZ 
= 


U 
ö 


0416 J4.0029, 61904, 


F f 2 


TABL S 


One load the in- 


REDUCTION ct 


TanLy II. One fack the integer. 


| Stones... 
03,346 1533 
07 „692307, 
e 


| 


We 


v 


-00,27 47 255 
0, 549450, 


. 00, 824175, | 


AT; 384615, 
19, 230769, 
23,07 6923, 


„ 


26, 923076, 

30, 769 230, 
34.615384, 
. 38, 461538, 
.42, 307692, 


tad Lane Jos, nes 


7016989 [ 


.01,37 3626, 


016646351. 


01, 923076, 
02, 197802, 
«02447 2527 


. 02, 47252, 
03, 21978, 
03,2907 03, 


—— | — 


1.03, 571428, 


N 


N. 


. 


53 846153, 


57 692307, 


. 61, 838461 


.65,38461 5, 


—— — 


69, 230% 69, 


735076923, 


76, 923076, 
| 80,7 692 30, 


eee 


88, 461538, 


92, 307692, 
96,1538 46, 


6. 
TanLs I. 


TarLE IT. 
One | quarter 


DRY MEASURE, 


oe fo 0 — 12 | 


025 


05 oc25 
64.075 — 
. 1 


2-126 


175 


021875 


003 125 


oe: 
01875 


— — —— — 


. e ee 


015025 


203125 
046875 


. 0625 
078125 


09375 


09375 


Ro Tn. 


125 | 
25 


375 


5 
625 


75 


— — 


875 


7. 


Tar III. ; 
One buſhel the, 


e the integer. integer. 
Q Buy. Gallons. Bu. Gallons, Call. Pint:. 


09375 


109375 


| 


WINE 


CIMALS. 


» * 


Chap. II 'D E 
FÞ WINE-MEASURE. 
"TABLE L One tun the integer EX 
| Gallons. N. f Gallon. IN. | Calles. "iy 
5 40% 22 am 43 A > 
| 00, 93650, 123 09, 126984. 144 17,4603 17, | 
75 |-01190476, 24.09, 523809, [45 |.17,857 142, | 
© |.or,587301, 251.09,920634, || 46 18,25 3968, 
1.01, 984126, 26. 10, 317460, [47 . 18, 650793, 
4.2, 3809 52,27. 10, 714285, 48 19, 047619, | 
: 02,999171> 28 11,1111T11, || 49].19, 444444. N 
. 03, 17 4603, 29. 11, 507936, 50. 19, 841269, 
3.574485 30. 11, 904761, [51 eee 
0g, 968263, 131 .12,301587, 52 20,63 4020, * 
I. 4, 365079, 32. 12,698 412,53. 21,03 1746, 
1 4, 761904, 33 13, 095238, [54.21, 428571, 
4.05. 158730, 34.13, 492063, ||55|.21,825396, 
.©5,555555, || 35|-13,888888, 56.22, 222222, 
1I.05.952380,[36 14.285714. 57 22, 190% 
| 06, 349 206, 37 14,682 539, 592361587 
1.06, 746031, [ 38. 15, 79365, 59.23, 412698, 
J. 0), 142857,[39˙15, 476190, 601.23 809 523, 
194 0%, 539682, 40 15.803015, 61 24,2063 493 | 
20 þÞ-07,936507, || 41]-16,269841,|:62 24160317 4s 
oy 5-1 081333333 I42! .16, 666666, VE $a 
TABLE I. thi hogſhead the integer, 
N. Gallons. | N. Gallons, | Pints. 
60| .952,380952, p .015,873015, 001,984 126, 
50 .793,050793z 2.031, 746031, . 003, 968253, 
40 634.9 2003, 3|-247,019047, . 005, 52380, 
30 476, 190456, 4.063, 49 2063, . 007, 93650, 
20.317, 4603 17, 5.079, 365079, . 00, 920634, 
10 dhe Lode 6.09 5,238095. 511904761, 
5 71.111111, 013, 866889. 
81.126, 984126, 
1 9.142, 857142, 


1 
- == © 


228 


7 
8 


. WINE 


REDUCTION of Part II. 
Tasxz II. "Ons ſack the integer. 
ET A Sr i * KA Ter. . 

"1 .03,340153z 00, 274725, 14 53 946153. 

2.07, 92307, . oo, 5 49450, 15.7, 692307, 

3 11,3846 1, 00, 824175, 16.61, 538461, 

Z 7455 le [17|.65,384615, 

5\.,19,230769, |.01,37 3926, || 18].69,2307 69, 

6 235 70923, Ol 6483515 IQ]. 755076923, 

2} 46045606; 527523006, 20.6, 23076, 

8.30, 69230, . 02, 197802, 21.80, 6% 20, 

5 34.615384%.02, 472527, 22.84, 015384, 

70.38, 61538, . 02,47 252, 23.89, 46 1538, 
11.42, 307692, . 03, 021978, 24.92, 307692, 
12.461538 46,03. 290703, 25. 96,1538 46, 
CCC 

e - 
6. DRY MEASURE. 

11. 7 Tens I, 2 Taurrlli. 
One load the in- * One quarter + One buſhel the 

E teger. 5 the integer. integer. 
2 | Puſ. |Gallons, 4 Pu. Caliont. + Call. Pint:;. 
2 025 .003125 * 1254.015025 * 125 891 

4.65 oc c625 S n in e 315 
6.075 — ki 375 046875 + 375 046875 

8.1 0125 1 8623 Tok 052 5 
14125 1025 4 62507815 + 52507812 
15 1.01875 4 ½ %% 7 -75 09375 
U»I !!! — 
| [.175 1.021875 4s #75! 109377 $ B75 1.109375 


Chap the | 


\ 


DECIMALS. 


} 


229 
7. WINE: MEASURE. 
. ABLE I. One tun the integer: 

III Gallons. Gale IN r 
11.25 . oo, 396025; 220.08, 30158, [|43|.17,003492, 
2| .5 J. 00, 93650, 23.09, 126984, 4417, 4603 17, 

3] +75 |+01,190476, [| 24].09,523809, [145|-17857 142, 
. 01877015 25.09, 920634, |! 46 18,25 3968, 
5 I.01,984126, 26.10, 317460, [| 47 |.13,650793, 
6] J.02, 380952, 27.10, 714285, 48. 127047619. 

7 J002,777777, 28.11, 111111, 4. 19, 444444. 
8) I.03, 174603, 29.11, 507936, 50. 19, 841269, 
04 23,57 1428, 301.11,904761, [| 511.20,2 35095, 
10 | 03, 968263, 31 12, 30158), 52 20,6340 20, 
111 [-24,365079, || 32]-12,698412,1|531.21,0317 46, | 

32] Þ-04,761904, [1 33]-13095238,1541.21,428571, 
13 05, 158730, 34.13, 492063, 55 21,825396, 8 
144 J.05, 555555, [35.13,888888, 56. 22, 222222, 
15 05.952380, 36.14, 285714, 2 22, 19047, 

16 06,340 206, 3724.682530, (581-23, 015873, 
17 .06,7 46021, || 38].15,079365,|\591.23,412698, 
16 .07,142857, || 39]-15,47 6190, 60 23, 809523, 
19] [.07,539632, 401. 15, 873015, 61 24,206 340, | 
2 1.07, 936507, 41.16, 269841, 62 24.603174, 
211 I. 08, 333333, 42 l. 16,666, | 
T ABLE II. One hogſhead che integer. 
af £ Gallons. 34 Gallons, | Pia. = 
60] .952,380952, 2) .015,973015, 001 984126, | 
501 .793,650793, || 2|-031,7 40031, . 003, 968253, 
40.634, 920034, 3|-247019047, | .005,952389, 
300.476, 190476, 4.063, 4 2063, | .007,93650%, 
20.317, 460317, 5.07, 365079, 000, 920634. 
10. 158,7 30158, 6.095, 238095, . 011, 904761, 
_— | 7 111111111, 013,888882, 
8.126, 984126, | 
Wn 91.142, 857142, 


9 


230 


6 


'REDUCTION 


TABLE IV. One Scots band the hi e 


of Part II. 
8, BEER-MEASURE. 
Taz I. ts „r 
| One tun the —— „ One hogſhead the integer. 
4 I. Fri Gallons. : at | Galloas. *: Pints. 
— | — — - — — —. 
125 0418. 004, 629, 0185,18, 0023, 148, 
2 6 083 22235 0370, 370, oog, 296, 
3 75 125 013,888, .0555,555, 0069, 444. 
FTT e ee e eee 
b 4 16 1,018,518, 6 1.07 40,7 40, 1.0092,592, 
$1 |-2087 | 023, 148, 83.0925, 925, . 0115,40. 
6 . %% 77 enn 111, 0138, 888, 
— — „ —— 
7 E 2 * 12955 296, 0162, 037. 
. 481,481“ 3 
FaBLE III. | One hogſhead of 51 gallons, 8 pints each, the pert? 
N | | Gallons, | . „ WG. : 9, 
50 7 Eq .002,4509803921568627, : 
40.784, 3 13725490 1960784, 21,004,9019607843137254s 
30.588, 2352 941176470588, 31.007, 35294127 64705852, 
20 .392,1568627 450980392, 4 oo, 80392 15686254 509. 
10. 196, 7843 13725490106, 5.012, 2549019607843 137 
9.176, 47058823 52941176, 6/.014,705 8823529411704. 
”— | a — — — — — — — —— — 
81.156 862745098039 2156, 2 917,1568627 450980392. 
71.137,25 5909607843137, 
61.117,647 0588235294117, 
5.098, 3921568627 4998. 
4 |-078,4313725490196078, j| 
3 0585 8235294117647 058, | 
2 039,215 686274 5098039, 3 
|. 019607843137 2549019, | 


Call. 
0625 


125 
NA 


25 


© pints, 


018625 


03125 


0078125 


234375 


—— S——_—_ 0A 


| Gall. 


375 
4375 
5 | 


$5625 


1.025 


— EM-_—_———____ 


\ pints. I. 
6975 11 
0546875 || 12 

. 
14 
15 


Call. 


6875 


75 


8125 


375 


| STI > [won 9 >| | 


3125 j.C 


390625 


1.9375 


einn 
Z 
v * 


| 


Chas. u. DBCIMALS. 231 


99 Lor R. MEASURE. 


n 8 


þ 


YI TABLE E” Tas II. | E @ Tan 118 
One yard the One ell Flemiſh - One ell Engliſh 
integer. the integer. = the 1 __ | 
N. Q. Nil. +. N Nails. 2 N. 2. Nails. 9 
1425 625 ; 5 8 1 08 54 — #3] 5 
3 1873 2 3 1243 . 3 6 | 15 
4 | 25 3 4 # : 


1 LONG. MEASURE.; 


TazLe I. One mile the integer. | 


1 ö V links, I NIN links. 


A4 
5 
$3 © 


125.0125 N 10 00125 19.002375 
25.025 . 00625 . 025 11.001375 |} 20] 025 
$375 | -0375 | 009375 |-000375 [| 121.0015 21.002625 


4 


| | - | | ) þ 
D ow 1 % bm 2 5 


s % Io os 13.001625 [Þ 221 .00275 
75 7 J ©0075 15.001875 || 24  .003 
875 | .cB75| J 0087516002 
| 121 ot 021 
j 1151 J.001125 |! 18].c0225. | | 


TABLE II. el chain the B 4. Tay III. One pole the integer. 
N | pol. | lin. || N lin. N | lin 6. 4 N Yards. feet. | inches. N | inches. 
. "ans (on ons Tees preomgl rweng — 
1 25 | .or 10 . 70 | 19 19 + 711,87; o, 60, . o, ofs, 10. o, 50, 
28 02 in] I 20 20 + 2| +3403, | 1,1, | .0,10, 11.0, 55, 
3 „ 03 112 12 (EE 21 4. 3 5745, . O,IF, 

4 | O4 13 13 72 3 47,27, . | +0329, 

ES]: o || 14; -14 || 23 es * 5 +9499, 0, 25, 

6 1.06 [| 15] x5 2424 6 | o, 30, 

vines 8 | — — 3 — y — — . mw — 

7] .o [| 161-16 7 «5-5 SSIS, 

81 4.08 161717 44 S . 0, 40, 

9 1.09 [186.18 . 5 % 5, if 


TABLE 


2 


. e hat 


Part IT, 


= 
#3 


Re $2 —_ | SI 0 Www 


580,392 1 563 Go cooks, 


784,3 137254901968784, 
588,2352041176476388 


5. 1568637 450980392, 
196,078 4313725490199, 
176, 4705882352941176, 


1.156, 86274509 80392156, 
137,25 5909607843137, 


117,0470588 235294117, 


078, 431372549019 6078, 
058, 92352941 17647058, 


— — 


© 525 5 312 7254215 


: : 


— —— — 


ö 


— 


— — 


. 098, 0392 156862745098, 


| « © 2 1 5s 9 — 


30 "REDUCTION of 
8. BEER-MEASURE. 
Fart i. r 
One tun the integer. : : One hogſhead the integer, 
e Hhds. Fe Gallons. T | Fir. | Gallons. Pints. | 
—·— K nt crmpann — — — 
125 0 18 . oog, 629, 1 26 185,185, 0023, 148, 
2 55 08g 009, 259, : J 0370, 370, .0046,296, 
3 5 [+125 |-013,888, . 5 555,555.09, 434. 
4 18: 018.3785 : 8 . oy 40, 40, . O09, 392. 
55 2083 . 023, 148, + 830925, 925, 0115,40. 
5 „ einn, > 1111, 111, .0138,888, 
R — e — — 
SE: 9 983549525 1 1296, 296, . 0162, 037, 
8 | 0374937» + 4812451. b 
TABLE ul. One hogſhead of 52 ile, 8 pints each, the integer. | 
V. Gallons, ©» Pint. 1 


002. 490990392 [ 568627 To. 


. 004, 9019607843 137294. 
007, 3529411764705882, 


. 009, 8039215686274509. 
012, 2549019607843 137. 
014.7058823 529411704. 


PI 1568627 450980392, 


— m — 


ͤ— — ———— — — w:— — 2 


Taz IV. One Scots bogſbes de the integer. 


— — . 


- Gall. | pints, | IV. Gall. | pints, | A. Call. 
1 ©0025 0078 125 61.375 036875 81 7 
211250 015025- 71-4375 0546875 125 
2 [+ 0294975 | 81.5 e ee ee 
425 03125 9 $625; 141.875 
5.3125 |.c350625 || 101.625 [151.9375 


DPECIMAL S. 


10,45, 


3 
oy l. 7 ; TaBIL E II, 1 "TanLr mn 
One yard the . One ell Flemiſh » "1 One ell Enoliſh .Y 
| integer. + the integer, + the integer. 25 Z 
NN 2 Nail. 8 NIC. Nails. T I. 2 Nails. q 
A=F- 3 Ek 3 = 
11.25 [0625 . 1.3083 > 11.21.05 
2.5 125 4 2.816 + 241 
21-75 [1895 1 31 1.3 1 6% 
* als 
10. LONG. MEASURE.; 
Sr Tar . One mile the integer. | 
N. Fur. Chains. | poles. links, N. links, N. links. - 
i|.125 | .on25 | 003 125 f. 000125 10. 0125 If 19] 002275 C 
2.25 25 | 00625 00025 11.001375 |} 20] ,0025 i 
31-375 | -0375 | -009375 J. 075 [| 12.0015 [211 002625 
31.5 05 0005 13.001625 || 22 00275 
59 625.0625 I | 000625 || 14].00175 [23.002875 
V . 00075 — 001875 244.003 
7.875 875 5 000875 160.002 OS. 
$7 2 41 001 17 80212514 öl 
9 1125 601125 1! 18].00225 | Z 
 TanLs II. One chain the integer. + TIEIE III. One pole the integer. 
N | pol. lin || N Un. N lin. 4. NI Ska feet. | inches. 7 N | inches. 
15 5 01 1 .r0 19 19 1 1 187, . 0,60, 0505, 10 0, 30, 
F . | 2020 + 21 3563, 1,0, 10, 11 gs | 
31: .9$- 1--03--: LIE IS 21121 3 141 0, 15, | 
8 FOES) | 3 W 8 13 
4 04 13 12 oY 22.22 ＋ 4 7,27, 0, 20, 
5 os || 14 23| -23 * 59, og, 0,25, 
6] 8615 246.24 8 6 o, 30, 
7 07 16 EY | 7 5 . e 
8 8 1717 Il | 8 0, 40, 
191 | -29 11 15 it | 9 32 1 | 


7 232 : 


| KeDVCTION = 


earn Iv. One yard 


the 1 inte 


Le Lee l I 


— 
2 


Feet. 


22-7. 


285 


25 


of 
r 


FFF 


TaBLE V. One foot 


the integer. 


o | © aw | own ELIE: 


- bay 
— 


Inch. 


83 


18 
25 


416 


lines. 
,.oo694 
1.0138 

. o2084 


— | 


| -027 


03477 


· 0415 


04867 
4 


0625 


069 
7638 


Tarts VI. 


One Scots mile the integer, 


_—_— — 


<> 
. * 4 
— 2 * 
1 
4 & 
1 
8 
. 
. 


| 


© aw | ona [wn 


TE 


125 


25 


+375 
1 
625 


75 


* 
mo 


875 


0125 


025 
D375. 


og 


0625 
075 


1125 


* 


chains. 


; 


+0875 | 


54 


fall © 


—” 


2 


— —„— — 


003125 
00625 


999375 


. 005 2083 
0010418 
«00150248. 


00208337 
«0026041 


O 


Chap. I. 


DECIMALS. 


LAND-MEASURE: 


Tasis I. One acre the Integer. 


* TABLE II. One Scots acre 
the integer. | 


NI Rds. 3. Anat ins. N. | ſq links. | Rds.| /q. — fa: elle. 
11. 25 . 625 [.oooor || 40. 004 + N 00625 oo 1736 
285 J. 0125 |.oo002 50. 005 + 21.5 J. 0125 . 000342 
373 . 01875 |.00603 || 60].0006 & 3 75 — 20% 
44 I. 025 . ooo 70 0007 : 44 029 oo 
5 Þ-03125 |.cooog 80. 008 4 5 J. 03125 |.ooo8680g 
614.0375 | Oo 90. oo09 > 6] [-0375 0010418 
al. [-04375 mu 1000. ot 4 7 5 04375 ore g 
5 05623 0009300 0 : 9 [.o5625 0015625 | 
| --: 0625 oo 400. oog Po 10 0625 0017367 
20 |-I125 0 (50 ο Y 200 Þ|.125 J. oo3472 
| 1.1875 |.0003 li{600l.006 4 30 1.1875 l. oog 2083 
SUPERFICIAL MEASURE. 
T ABLE 1. One ſquare yard the integer, | 
N Sg feet ſquare _ — Square inches,” 
5 : 0007, 716049382, 0075, 160493827, | 
2] 2 |-0015,43209876g, 0154, 329987654. 
3 3 1.0023, 148148 148, -0231,481481481, 
4\ 4 |-0030,864197530, 0308,641975308, 
5| 3 1.0038, 580246913, -0335,802469135, 
6] 6 0046, 296296 296, -0462,962962962, 
7| 7 . |.oogq,012345679, || 10].0540,123456790, 
8 .$ [.0061,728395061, | 06 17,2839 50611, 
9 0069, 444444444, 0694, 444444444, 


2.9771. 60493827 1. 


232 REDUCTION of . Part It, 
the integer. tie integer 


Feet. | inches. Inch.] lines. 


083. oo? 
18 0138 
25 . 0208 


3 
i 6 O 
As 3 | .o27 
81.0347 
5 0416 


583.0486 


8 1 
75 0025 


83 | .o604 
07637 


2 8 „ | aus | w 1 12 
bg 
2 
8 


+ 
— 


Kat d 


TABLE VI. One Scots mile the integer. 


5 N. Furl. chains. falle. 


„ 


— c—_— — —E—— 


11.125 .o125 00125 | 00052084 
2 . 25 025 00625 0010415 
3; +375] +9375 [09375 | 00150249 
3 By JI 00208337 
625.0628 5 00260415 


4 
3 

6.75 [075 
8 
9 


875 0875 
FVV 
| +1125 | 


3 
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T ABLE 1. One acre the integer. 


Ras. 


N. 


5 


LAND-MEASUR Es 


233 


TazLz II. One Scots acre 
the integer, | 


N. 4 gelen 22 2 75 72 links. „ N. Rdt. I fc. falli. | 7 elle. 
e e eee Pe 11 e es 
25 J. 0125 |.00002 || 50|.0005 + 2 5 0125 . 0003472 
3 75 01875 -0000Z | 60 «0006 4 31.75 l. 01875 f. ooo 2088 
3 0 05 J. ooo | 70].0007 „ 44 025 . oo 
5 {-03125 |.o0005 |} 80. 008 4 5 4.03125 f. 008680 
40375 oo 90. 0 oo 7 3 jO376 010416 
= | 04375 . oo 1000 001 1 7] £ 1.04375 50121527 
8 J. o5 |.cooos 200. 0 0 ᷑ Z + 88 J. 5 1.00138 
9 Þ|.05625 | .oooog 300. oo3 : 99 [.o5625 |.oo15625 
10 0625 0001 400 004 2 10 5 5 0625 . 0017367 
20 J. 125 00 500. o +20 125 [.003472 
30 1875 . 003 li600l.006 4 30 1875 l. oo 2083 
12. SUPERFICIAL MEASURE. 
'T ABLE 1. One tuner 1 be integer. | 
IV. Sg. feet. | ſquare inches. N. 8 inchor,” 
1] .x . 000%, 16049382, 10.00%, 160493827, 
2 2 4.0015, 432098765. 20 0154, 329987654. 
1 0023148148148, 30 023 1:40 148148 1, 
5 4 4 .0030,864197 530, 45|.0308, 641975308, 
5| 3 J. o038, 580236913, 50 385,802 460 135, 
6| 61.0046, 296296290, 6⁰ -0462,962952962, 
7| 7 . |.0054,012345679, 70.640, 123456790, 
8 .$ [.0061,728395061, || 801.0617,283950611, 
99.0069, 444444444, 90.0694, 444444444 
Il. 0771, 60493827 1. 
G g TaTE 
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REDUCTION of 


—_— 


Püart II. 


T 4BLE II. One foot the integer, 


. inch. 


9 
O 


. 0416 
0486 
Of 


0625 


20 
|| 40 


[ 50 


Ii. inch. 
38 
2083 
7 


3472 | 


S 


fqcinch. 
4867 
_—— 
.625 


* 


* 


Z 10. % ||60j.416 | 


13. $0 L1D:-. M E AS UR E. 


TaBLE I. One cubic yard the integer. 


EN — 2 


F. N. 


Cu. F. 
259 
| «290, || 


NVC. F. 


14.518, 


N. 


20 


Cu. F. N. 


740, 


13.48 1, 19.703, 26.925, 


111, +333» 15.555, 21 777, 3 
185. 11 407, 12 629, 23 8816 
222, 112.444, 18 666, 24.888, 1 


| | TazLE II. One cubic foot the integer. 


Vi Cubic inches. || N. Cubic inches. | M. | Cubic inchere 
171... ommappet | hone co.mments 
_T},000578,702,}j 10 .005787,037, || 100. 057870, 350, 
24.001157, 407.2 011574074, 200. 115740, 740, 
31.001736, 111, 30.017301, 111, 300. 173611, 111, 
4.0023 14,8 14, 40. 023148, 148, 400.23 148 1, 48 1, 
5. o02893, 518,50. 02893 5, 185, | 500. 2892 51,851, 
6.00347 2,222, 60034722, 222, | 600] .347222,222, 
— — 11 * — 15 „ c — 
7 e ee e eee e 7000.405092, 592, 
8.004629, 629, 80.045296, 296, 805 462962, 962, 
9. 005 208, 333. 90 .052083,333, | 90 520833, 3333 
: | £ j * | 1000 578703,70 3, 


14. 


„ % ny ? 
\ Fa 5 5 \ FS 2 * 1 25 e 
1 2 . wy ; * ny” Wo 


£5 N 1 Wh $ atk; 7 +7 
* * Wo ire * 
we. He 4 A pag 9 Cs 1 7 fr 3 5 


| wn 


** % 1 8 
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4 A CIRCLE. 
Torn * One circle the 1 in- Tits II. One Giga the in- 
-" .TEYEr. % teger. 
N.| Sig. | deg. | %, 2 NU Pg. min. fee. 
1.084 0027 ,00004,629, + 1 . og i.o00p . 00000, 925, 
2 . . oo . ooo, 250, 5 1 — . . oor [.ooo001,85 1, 
VVV 0 .00002,703, 
51.416 |.0138 . 00023, 148, ＋ 518. 002% |.00004,629, 
61.5 J. ois J. 0027,77, 3 6 2 80 | .000053553»- 
7 583 1.0194 . 0003 2, 0) 2 723.0038 [. 00006, 48 1, 
8. %% ].00037,037, T _B| .26j.004 [.00007,407, 
9.75 [-025 [-00041,666, + 93 j.cog 08,333. 
10.83 . 02% . 00046, 296, 2 10 3 . oo . ooo), 259, 
„„ + 20} .6 . 1 . oooi8, 518, 
20] J. % . 00092, 592. f 30 016 027.777. 
1 00138, 888, : 40 „ .00037,037, 
90 0018 5, 185, - 50 027 eg | 
50 | 00231, 481, 4 7 : 
Taser J. One year of 365 days the i mne 
N | Dhv. T by Days. 5 | N. "Days. | 
1 00, 2 397260, 8 02, 10178082, 60 16 0 
2.00, 547945 20, 902, 46575342, 7019, 17808210, 
3. oo 82191780, 10.02, 73972002, 80. 21, 91780821, 
— — 1— — — — — —— > 
4 .01,09589041, 2005, 7945 205, $01.24,657 53424, 
5.01, 36935301, 30 21917808, 100. 27, 39726027, 
6.01, 64383561, 40.10, 958904 10, 200. 54,7945 2054, 
7 01, 91780821, 50. 13.69863013, 300.82, 19178082, 
6 g 2 Tarts 


234 REDUCTION of Part II. 
ITT II. One foot the integer. 
| q eb. .f iel. N. g. inch. 
.0416 20 138 70 486 
048630. 2083 8 of 
40.27 900.625 
0625 [50.3472 10⁰ 69 | 
0694 4 8 5 
5. SOLID MEASURE. 
Taz I. One cubic yard the 1 integer. 5 

N Gu: . c. F. N cu. F. N cu. F. Nc. 

1 037, | q|.259, | 13 240 6, 19 703, | 25 925, 
24.074. 8.296, 14.518, 20.740, || 26 925 
«TTT TT 
)) Loena} Topd rapamays | Pin omignnes Iaace TINA 

41-148, | 100.370, Þ 101.592, 22.814. | | 
51.185, 11 407, 17 629, 23 851. 

— 2222, 4 121-444» 181.666, 24.888, 

 Tazte II. One cubic foot the integer. 

N Cubic i inch ere | N af Cubic nar | N. Cubic inchere : 
4 of, 50, 10 005787, 03), | 100 .057370,370, 
2 00 1157,40 | 20 011574, 074, | 200 115740, 740, | 
3. 00173, 111, 300 730% 11, 300173611, 111, 
41.002214, 8 14,40 23 148,148, 4080.231481, 48 1, 
51. 002993, 518, 50. 02893 5, 185, 500. 28925 1,851, 
0 0034725222) 601034722, 222, | 600.347 222, 222, 
7 004050, 95. 70. 040509, 259, 700 40592, 592, 
8.004629, 629, [8c .045290,296,|; 809! ,462992,962, 

9 [+905 208+335»11 © 052 83:333» | 900 528833353 
E 1099 


1 


* 


_— 


5787931703, 


14. 
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14. A a 


Tavr . One circle the | un- + Takin I. One 955 the ls 
teger. E: teger. 
N. Sig. dep. „ + N. Deg. | Min, 1 fee. 
Vf. -- Ln — E nn = 
_ 1].087 . oo . oooo4, 629, + 1]. og . ooo |,00000,925, 4 
21.16 j.oo5 [.oocog,259, + 2] .06 ;.oor |.cooon,8;1, j 
3.28 j-c08z |.00013,838, - 3 |.0016 f. ooo02, 777. | 
43 ᷣ for . 0018,18 4 % .007 41.00003,703s | 
$1.416 1.0138 J. 00023, 148, ＋ 51. 002% . ooo, 620, YL 
615 018 00027, 77, 5 P 855555. | 1 
71.883 1.0194 . 00032, 407, E 71 .23|.0938 .00006,491, 
81.8 0 e737. 7 | 8.20. o f.00007,407, 
l et, eee, e fen eee eee 
10.83 . 02% . 00046, 296, ? 10 l. o l. ooo), 259, 
111.916 3 . 20.6 . 1 . 00018, 518. 
20 3.06 J. 00092, 592, „ 30 016 ee A 
30 ES: 00 138,888, Y 40 1.02 00035, 37, 
40 8 0018 5,185, 1 N . 02% |.00046,296, 
30 0231,81, + 58 3 | 


TE 10 1 M E. 


TABLE I. One year of 365 days the i integer. 


6—— — 


N. " Days. ny | 9 . 5 1 N. Dor. 
4 oo, 25307260, 80.02, 19178082, 60 46.856785 
2.00, 54794520, 9.02, 46575342, 70.19, 17808219, ; 
3. c, 82191780, 10.02, 73972002, 80 21770931, | 
4|-01,09589041, || 20] 05, 7045 205,90 24,657 53424. | 
5 . 01, 36935301, 30.08, 21917808, || 1001.27,397 26027, 
601, 64383501, Fong e eee 200. 54,7945 2054, 
7 01,9 1780821, 50. 13,69863013, 300 82, 19178082, 
6.8 2 Tax 
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REDUCTION of 


6 


Part II. 


TazLz II. One year of 13 months, 28 days each, the integer, 


2 


. 15,3846 15, 
23, 076923, 


Months, | 


. 03, 846153, 
05.769230, 


. 01, 923076, 


weeks. | 


" days. | 


.00,214725, 
00, 549450, 


00, 824175, 


30, 769 230, +: 
38, 361538, 


46, | 538 46, 


5 ; 01,648 3 51, 


1.01, 98901, 
1.01, 373626, 


| 12 


Month. 


— 


53.846153, 
|.61,538461, 
.69,230769, 


| © ow | Z 


— 
— — 


10 
11 


76, 923076 5 
84,615 384, 


92, 307692, 


Ts. III. One month of 
2s days the integer. 
V. 


1 : 


| .2 
5 


— 


5 
5 


—— 


9 


— 


| 14,2857 14, ; 


- +21,429571, 


03, 571428, 
07, 142857, 
10,7 14285, : 


|0040$3 00403 rc eee 


35 low love le 


Tas. IV. One day the integer. 


N. 


Hour. | minutes, 


| .000694 
4.00138 


© 
9 
82 
— 


Minut. 


02087 : 
. 
03474 


| "Y 


| Fanzry V. One hour, or one degree, the integer. 


ee. | 


Min. 


13 
15 


O oo | Sand | 09. — 12 


| 


| 


N. | Min. 


wy 
O 
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5 III. 


Te 0 reduce the remainder of a diviſion to a decimal, 


. 


5 The remainder being the numerator, and the diviſor the deno- 
minator of a vulgar fraction, after placing the decimal point on 
the right of the integral part of the quot, annex ciphers to the re- 
mainder; then continue the diviſion till o remain, or till the quot 
repeat or circulate, or till you think proper to limit the decimal; 
and the number on the right of the point is a decimal of the integer 


| expreſſed i in the quot. 


EF xample 1. 


: Divide $1 1 5 among 36 r men. 


. | 
153 
144 
| Rem. 90 
18 
180 
180 


() 


1 xample 2 


Divide 176 8. 1 boys. 


M0 gel 7 


3 FR 
72 


* 


E xample 2. 
Divide 267 guineas among 33 


ſailors. 


gelbes. 


Rem. 300 
297 


” 


- Example 4. „ 
Divide 409 C. into 81 equal 


parcels, 


C. 


81)409(5.04938 + 
405 


Rem. 400 
324 
760 

729 


N Months, 1 weeks. | 4007. N. Months, 
. I A, "01 5456 00, 274725, | Ti 53.846153, 
2.15, 384615, . 03, 846153, . 00, 549450, 8.61, 538461, 
3 |-23-07 6923, . 05, 769230, . 00, 824175, Bus 09,3 3070F:. 
. 
4.30, 769230, 4.01, 98901, || 10.76, 6,923076, 
51.38,461538,  |.01,373626, || 11].84,615384, 
= 46153846 © -01,648351, 12] 92,307692, 
| Tas. III. One month of | : : Tas. IV. One day the integer. 
28 days the integer. . 

N.. days. Lb 27 N. | Hour. | minutes. * e 
nt "207, Lt 1 841% 000694 | 3O 02087 
2 0, 142857. + 2.087 00138 40 02 
3 75] 10,7 485  $ 3-125 | o 1501.03474 
4 14,285) 14. 3 4 .16 | | 0027 bs . 85 

© ] 17857142, * 512083 [. 003472 
6 1˙2ʃ,428571, > 6|.25 00416 
T 11.2916. 004867 
$518 e 
133 
+ 10.418 . 0069 || 
0 083 |.013 2 
5 | TazLy V. One hour, or one degree, the integer. 
"M1 Min. | ſec. IN. Min.] ſec. 15 
11.018. 000% 10 18. 0027 
2. 0 3 ooo 20 3 |.oop 
3 ·05 [.ooopz [| 30] .5 |.0083 
be” .c6 . o 408 .o 
5 083 . 00139 [50.83.0139 
61 1 1.0016 
71 118.0094 | 
81.13 . 002 oo 
91.15 1.co25 | 2 
P K O B. 


6 


REDUCTION 


of Part II. 


Ta ABLE I. "Os year * 13 months, 28 days each, the i integer. 


Chap. II. 


F R O B. . 
To reduce the remainder of a diviſion to a decimal. 
„ LE 


The remainder being the numerator, and the diviſor the deno- 


DECIMALS. 


) 


III. 


minator of a vulgar fraction, after placing the decimal point on 

the right of the integral part of the quot, annex ciphers to the re- 

mainder; then continue the diviſion till o remain, or till the quot 
repeat or circulate, or till you think proper to limit the decimal; 


and the number on the 
expreſſed in the quot. 


Example 1. 
Divide 5131. among 36 men. 


36)513(14-25 
"253 - 
I44 


Rem. 90 


— — 


180 
e 


(e 


Example 2. 


Divide 1768. among 24 boys. 


7 
24) 17607 
168 5 

Rem. 80 

9 5 


05 


f ſailors 5 


1 


right of the point is a decimal of the integer 


U 
Divide 267 guineas among 33 


 33)267(8.09, 
e 
97 


— — ; 


— 
.- 


5 
E xample 5 
409 C. into 81 equal 
. - 
81)ze9(5.04938+ 
„ 


1 


parcels. 


Rem. 400 
324 


76⁰ 
729 


—— — 


310 

243 
670 
648 


14-458 


REDUCTIONH of | Partll, 


"BM reduce a decimal to value, 5 = 


_ Multiply the given decimal by the number of parts of the next 
inferior denomination contained in an unit of the integer; and 7 
trom the product point off ſo many figures to the right hand as t 
there are places in the given decimal. On the left hand of the ] 
point are parts, and on the right a decimal of one of theſe parts; 
which decimal muſt be reduced in the fame manner to the next 
inferior denomination, and from that to the next, and ſo on to the 
loweſt; the ſeveral figures on the left of the points are parts; and 
if there be ſtill ſome figure or figures on the right, they are a de- 
cimal of the loweſt of the parts, e 
F þ BF 
Reduce .875 l. to value, | Reduce .9375 C. to value, 
,, nos Ci. D . 


$=17 6 937 2 21 


os 8. 17.500 ff 
Was gy Soy 
7 Rs | | 150 


w 2160 


. Example a Eo "Example 4. 
Reduce .76911, to value. | Reduce .84362 Ib. Troy to 
nn. value. 5 „„ 

"OTC 4 37 I56. Troy. oz. dw. gr. 

Sn e 84362 2 10 2 11 
5. 15.3820 1 3 
1 I OZ. 1012344 
— — | 1 20 


. 4.584 | — — 
4 | dw. 2.46880 


Mon „ a6 

1. 2.336 | — _ 
18752 

9376 


gr. 11.2512 | 


ALES 


18 
Chap. II. DECIMALS. 1105 239 


This problem is the converſe of Problem II. Method II. and 
the one operation ſerves as a proof of the other. The reaſon of 
pointing the product, as the rule directs, is plain. For, in Ex. 1. 
as 1000: 875 :: 20: 17; that is, as the decimal denominator to 
the decimal numerator, ſo the vulgar denominator to the vulgar 
numerator. | | VVV „ 
In Ex. x. and 3. the full value of the decimal comes out in 
parts, the decimal being quite exhauſted; but in Ex. 2. beſides 
the parts, there is a decimal of a farthing, viz. . 336 f.; and in 
Ex. 3. beſides the parts, we have a decimal of a grain, viz. . 2512 
grains, „„ | | . 


MORE EXAMPLES. 
5. «8761. =17 5. 6 d. 0.96 3 
6. 74 guineas = 15 s. 6 d. 192 . 
7. 43569 C. 1 Q. 20 Ib. 12.7 5648 oz. 
8. 91112 lb. Troy 10 02. 18 dw. 16.05 12 gr. 
9. 95 yard a feet 10. 2 inches, OE 
10. 746 acre =2 rood 39 falls 12,96 ells Scots. 
If the given decimal be a repeater, pure or mixt, in order to 
obtain the complete value, carry at 9 on the right hand; and if 
the multiplier have a cipher on the right, inſtead of annexing the 
cipher, annex the right-hand figure of the product. If the multi- 
plier repeat, work as taught in multiplication of repeating deci- 
mals. | e 1 Ee 
Ex. 5 Ex. 2. 128 | Ex. 3. | 
J. LES d. | | 3 4. 4. : Mark. — FS, d. V. 
2 4 93 18 8 3).4453125 5 11 1 
OE „ J 


—————ů*²⁵ ß ˙ —9— —— 


5.13.3 s. 18.66 13359375 

12 1 4453125 
d. 40. | d. 8.0 - 5.890625 
„ 1484375 


s. 5.937 5000 
md 


—— 


d. 11.2500 
4 : 


f. 1.00 
Ex. 4. 


3 1 4 : 105 6 „ a en R ' 
5 : 0 1 CAC * 1 , 1 af 8 * " N 99 te 1 . 
2 rand * 8 i AR OK N ; EH 75 K 170 ir LR ' LEE . 1 < #9; 1 
5 of 5} 1 0 * 4 Fo . 0 A Ok N . * +4 \ "3 N * 5 fa 34 1 1 ' Re 
* . N © me 0, . Reer er . AG Ox . >. Ld nn 4 0 
. * * Wan 25 8 ee x AA : ARE» 505 Wee . e ee 28 BY, is vx n 
; * * VE | | 15 $35 0 8 8 8 n 7 EY N nr n cl "bs COT BAT OS IDO SHF740 173 
1»  "_ n 68 „ l 3 0 — ets 0p WR, ee = Wa : We n { F Wy 
K * 1 , ** * 2 NN I * WOE 4; "ER . 7 A , A : 7 ir Fs =O os + l oh” 
d e 8 G's 5 eee TOY - ale MICE 7 4 j * * A WW, Mp" 1 
ö ITY k 8 NEAT... p N nnn OT 


| „ 285 
1 a of; . 4 Ay 2 * 3 Lo een \ # "T4 
8 1 oy $7 b 1 "OPER 2 3 $8. 21 WT 4" E . 10 


= 8 
=> > 0% N . 
e —— 
ſt . n 3 x” PW * * 
2 2, < I a _ PROPOS 2 . 7 Y 
: I - 
5 * 


3 < 
N 
by ? 4 
# HY 
. . 8 
* 4 \ 
N * 1 * 
: i . 
3 
U * M 0 
T 2 : 
= 
H_ ö . 
o 
q i# | 
mn 
[ 14 
| 4 « 
N 1 be# 0 
Y +48 F 
tf! ,: - Mb 
e: ? ? 
r 
3 
+ } | 
4 * 
DN 4x 
_ 
n 
 » 
i 4 2 
| 
'4 ny 
j | 
| 
_ 4 uv 
1 
1 {2 2 
ty 16 
\! 4 4 
1 
- f 
g 


8 RED IO of e, 
. 0 . 
To reduce a decimal to value. | 


ps R U LE. | 
M.ultiply the given decimal by the number of parts of the next 
inferior denomination contained in an unit of the integer; and 1 
trom the product point off ſo many figures to the right hand as 
- there are places in the given decimal. On the left hand of the | 
point are parts, and on the right a decimal of one of theſe parts ; ; 
which decimal muſt be reduced in the fame manner to the next 
inferior denomination, and from that to the next, and ſo on to the 
_ Jowelt; the ſeveral figures on the left of the points are parts; and 
i there be ſtill ſome figure or figures on the right, they are a de- 
cCimal of the loweſt of the parts, Ca ny er 2/1 


hs ed ac Www cd 


, ee , = Example 3. 
Reduce .87 5 J. to value. Reduce .9375 C. to value, 
$958 19-6: 4: ©9375 =5 21 
ere ES 1 5 


5. 17.500 1 5 4 Q. 3.7500 
12 | 28 


d. 6.0 dd 


lb. 21.00 


Example 2. Eg | Example 4. 3 
Reduce 769 1 l. to value. Reduce . 84362 lb. Troy to 
| L. „ . Ao value. TON | : 

7691 = 15 4 * i : | | lh. T roy. 92. dab. FAG 

200 [z: 10 2 11 

8. 16.3920 5 Ye —— 

7 „ | OZ. 10. 12344 

— | 20 

d. 4.584 —— 

| 4 dw. 2.46880 


1. 2.336 3 
SS : 18752 
9376 


LEE —„— 


gr. 11.2812 


Se Ko 


2 * * R 4 * * * P TTY 4 * * PY 
© 5 I. NJ * 
K 1 

> * . 4 F 

8 : 3 * 2 
. „ } 

* = $ 

* N a 


n en Of” by 
i This problem is the converſe of Problem II. Method II. and 
the one operation ſerves as a proof of the other. The reaſon of 
pointing the product, as the rule directs, is plain. For, in Ex. 1. 
as 1000: 875 :: 20: 17; that is, as the decimal denominator to 
the decimal numerator, io the vulgar denominator to the vulgar 
„ Go bn ; pw 
In Ex. 1. and 3. the full value of the decimal comes out in 
| parts, the decimal being quite exhauſted ; but in Ex. 2. beſides 
$ the parts, there is a decimal of a farthing, viz. .336f.; and in 
; Ex. 4- beſides the parts, we have a decimal of a grain, viz. . 2512 
4 JJV ĩ oy „5 
NO RE EXAMPLES: 
ä 5. 876 l. = 17 8. 6 d. O96 f. 
6. 74 guineas = 15 s. 6 d. 192 f. ; 
"2, - 43569 C. = 13-20 lb. 12.7 5648 oz. 
8. 91112 lb. Troy = 1007. 18 dw. 16.0512 gr. 
g. v5 yard = 2 feet 10.2 inches... 
10. 746 acre =2 rood 39 falls 12.96 ells Scots. 

If the given decimal be a repeater, pure or mixt, in order to 
obtain the complete value, carry at 9 on the right hand; and if 
the multiplier have a cipher on the right, inſtead of annexing the 
cipher, annex the right-hand figure of the product. If the multi- 

plier repeat, work as taught in multiplication of repeating deci- 
mals, i „ | ee | 
Ex. 1. - Ex. : Ex. 3. 
EE SH iS SE AR 2x 
b6=13 4 93 18 8 3).4453125 =5 11 1 
. | >; | 13.3 | 
5.133 * 18.6 iz en; 
12 12 4453125 
><, 40 | d. 8.0. | 5.5890625 
| | 1484375 
S. 5.937 5000 
12 
d. 11.2500 
4 
f. 1.00 
: | Ex. 4. 
8 


EY 


„ RED UC TI ON of. Part II. 
Ex. 4. Ex. 5. 
. 2. lb. Ib. Troy. ox. dw. 
J=1 97 62083 =7 9 
. E 
Arg oz, 7.45000 
28 20 
IC ql | dw, 9.00 
= 93 


* the given decimal bt 4 circulate, i in order to ; abtuih the value 
erürately, we may work as in addition and . 


of circulates... | 


Ex. „ 
a Ib. 
669642851 12 _ -2 19 
. 
| Q 261859 2 
5 4285, 14285, 
13 57 4.2857 is 


b. 10 OoooooooO 


ſeet. 2. 5 


1 %s 


Ex. 2. 


| Pole. yd, ft. in. 
87, = +; 2 6 

5. 5 

4.39 

43,93 


| yds. 4.823 


3 


— 


12 


But ſuch operations holes commonly tedious, it is more uſual to 
take part of the circulate as an approximate, and find the value 
nearly by the general rule explained above. 

The decimal of a pound Sterling may be reduced to value by 


inſpection, in the following manner. 


Double the figure in the place of primes for ſhillings ; and if 
the figure in the place of ſeconds be 6, or exceed 5, reckon 1 ſhil- 
ling more; and rejecting 5 in the ſecond place, the figures in the 
fecond and third places arc 10 many farthings, abating 1 for eve- 


Ty 25. 


— 


7 e p 8 ein 
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Chap. II. P E CIM ALS. 


EXAMPLES. 


1. þ © ĩð „ 14 4 2 
VVV 
Ze 894 = 17 1 3 
4. 92 18 5 
3 rn 
6. 092 1 5 2 
7 90296" =.13 6' 2. 
8. 87638 Lat 17 1 


In Example 5 E figure 7 doubled gives 14 8.3 the two follow 
ing figures 18 are farthings, equal to 4 d. 2f. | 
In Example 2. the figure 7 doubled gives 148. and 5 in the 
place of ſeconds gives 1 ans * in all 175 8.3 and the other 
figure 9 is farthings, viz, 2 d. 

In Example 3. the figure 8 in the place of primes, and 5 in the 
place of ſeconds, give 17 s.; the remaining figures 44» abating 1, 
are farthings, viz. 10 d. 3f. Fo 

In Examples 4. and 5. the place of thirds muſt be ſuppoſed t to 
be filled with a cipher; and ſo, in Ex. 4. we have 20 f. = — 5 „ 
and in Ex. 5. we have 30f. 127d. 1f. 

In Example 6. the place of primes affords no ſhillings; : a we 
have 1s, from the place of ſeconds. 

In Examples 7. and 8. the figures to the right of the place of 
thirds, are rejected, as being in value leſs than a farthing. 

When the figures in the ſecond and third place to be converted 
into farthings are 25, the anſwer, by inſpection, comes out cxact, 
viz, 24 f. or 6d.; but in all other caſes, the anſwer, by innpes⸗ 
tion, is too great, no allowance or correction being made till the 
convertible number amount to 25, and afford a deduction of 1 far- 
thing complete. Hence, by inſpection, we have frequently 1 far- 
thing more than by the common method; but the two methods 
will agree, or give the ſame anſwer, it, from the figures to be 
turned into farthings, we ſubtract their 25th part, eſteeming the 
remainder farthings and decimal parts of a farthing. : 

Thus, 718 l. = 148. 4d. 2f. by inſpection; but by the com- 


mon method, and by inſpection corrected, the anſwer comes out 
1 iarthing leſs, as follows, 


8 


Hh Common 


24 REDUCTION of Part IT, 


Wo PI e 


C. 9, lb. 7 | 1. Troy. or. dus 
| ads 97 1 62065 — 7 9 
0 12 5 . oz. 7.45000 
Ib. 93 


| If the given decimal be a circulate, i in order to obtain the value 
accurately, we may war + as en! in Addition and 8 
= of circulates. | 5 | | 


"Ex. "Fe _ Ex. 2. 


. Pole. Id. ſt. in. 
| 6696,428571, =2 48 87. 5 4 2 6 
4 „ 5.5 
Q 2678851 os, 4.30 
58 4285,½ 428% Pc. 4.833 
25 71485714. . 
bh. 19.0000000000 fett. 2.500 
: | 12 
inch. 6.0 


But ſuch operations being commonly 1 Kd it is more uſual to 
: take part of the circulate as an approximate, and bag the value 
nearly by the general rule explained above. 
The decimal of a pound Sterling may be reduced to value by 
inſpection, in the following manner. 

Double the figure in the place of primes for ſhillings ; ; and if 
the figure in the place of ſeconds be 9, or exceed 5, reckon 1 ſhil- 
ling more; and rejecting 5 in the ſecond place, the figures in the 
ſecond and third places arc ſo many ſarthings, abating 1 for eve- 
TY 25. | 


Chap. II. DE CIMAL S. 


EXAMPLES. 


F 
1. 718 14 4 2 
2. 159 =15 2, 1 
3. 894 = 17 10 3 
4. 92 =18 5 
3. „ 213 7 1 
6. % 1 5 2 
7. 9% 158 2 
g 8. 87638 _—_ 17 6 * 


In Example 1. the figure 7 doubled gives 145; the two follow- . 
5 ing figures 18 are farthings, equal to 4 d. 2 f. 


In Example 2. the figure 7 doubled gives 148. und 5 in a the. - 


place of ſeconds gives 1 ſhilling 72 in all 15 8.; and the other 
figure 9 is farthings, viz. 2 d. 


In Example 3. the figure 8 in "tha place of primes, md 5 in the 


place of ſeconds, give 17 8. ; the an figures 44. abating 1, 
are farthings, viz. 10 d. 3 f. 


In Examples 4. and 5. the place of thirds muſt be ſuppoſed to 


be filled with a cipher; and lo, in Ex. 4. we have 20 £55 d.; 5 
and in Ex. 5. we have 30 f.— 1 2 7 . If. | 


In Example 6. the place of primes affords no ine but we 


have 18. from the place of ſeconds. 

In Examples 7. and 8. the figures to the right of the place of 
thirds, are rejected, as being in value leſs than a farthing. 

When the figures in the ſecond and third place to be converted 
into farthings are 25, the anſwer, by inſpection, comes ou: £20; 
viz. 24 f. or 6d.; but in all other caſes, the anſwer, by inſpec- 


tion, is too great, no allowance or correction being made till the 


convertible number amount to 25, and afford a deduction of 1 far— 


thing complete. Hence, by inſpection, we have frequently 1 far- 


thing more than by the common method; but the two methods 
will agree, or give the ſame anſwer, it, from the figures to be 
turned into farthings, we ſubtract their 25th part, elleeming the 
remainder farthings and decimal parts of a farthing. 

Thus, 718 J. 2 14s. 4d. 2 f. by inſpection; but by the com- 
mon method, and by inſpection corrected, the anſwer comes cut 
1 farthing leb, as follows. 
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1 REDUCTION of Part II. 
Cummon method, Inſpe@ion corrected. 
3 Ik ag 11 18 72. 
718 chat! is, 25) 18.00.72 
3 3 
8. 14.360 * . 50 Pe 18 
e 5 * | 72 
f. %% /%%4%ty9%ñſ ns And 17. 28=4 28 


To e inſtead of. dividing by 25, we may multiply by | 
o; and then the exact value of any decimal of a 1 Sterling D 
may be found as follows. | 


From the primes and ſeconds ſet off the ſhillings 3 multiply the 


remainder by 4, ſetting the product two places to the right; ſub- 


tract the product from the firſt remainder; and from the ſecond - 


remainder point off ſo many places to the right as there are figures 
in the firſt remainder, The number on the left of the point is far- 
| things, and the e on che 1. are a decimal of a farthing. 


Exanple 1. yt =| Exanple, 2. | 
, a „ 
81.8160 l 7691 l. 15 4 2.336 
1. Rem. . 18 | "FG ſem: 5h 
| n VVV 764 9 
5 Woe 17. 28 1. 2. Rem. 18.336 


The value of; A 1 is eaſily and readily found from the 


following tables, calculated for that purpoſe, 


The tables are conſtrued by finding the value of unity in the 
place of primes, ſeconds, thirds, fourths, &c. ; that is, by finding 


the value of .1, of .c1, of. 001, .ooct, &c. and placing theſe va- 


lues under the top-figures 1, 2, 3, 4, &c, The values of 2 in 
the place of primes, ſeconds, thirds, &c. are found by doubling 
the values of unity already found; the values of 3 are found by 
adding the values of 2 to the values of 1; the values of 4 are ſound 
by adding the values of 3 to the values of 1; and in like manner 
are ſonnd the values of the other digits. 3 
In uſing the tables, take the value of the figure in the place of 
primes {rom under the top-figure 1; take the value of the figure in 
the place of ſeconds from under dhe top-figure 2, &c. The ſum 
of theſe value s is the total yalue of the given decimal, 


I, M Q- 


EXAMPLE * 
Required the value of .7751. 5 
. 4. * 
3 
5 1 4 3. 
1 8 


3 
pe. 07 
005 


Total value 15 6 | 


The value of the Sc 5 ſecond fours #7 the given decimal 
may generally with — be taken out at once: chus, | 


, d. Fe 


15 4 3-2 
1 0.8 


77 


005 


. 


Total value 4 6 


EXAMPLE II. 
| Required the value of 795 J. Sterling. e | 
„ | 
9 =15 9 24 
11 0.8 


Total value 15 10 3.2 


If the given decimal conſiſt of more places than there are top- 
figures in the table, in this caſe the values under the top- figure 5 
are found by moving the decimal points under the top- figure 45 
dne place more to the left; and the values under the top- figure 6 


found by moving the decimal points under 4, two places more 
to the ay &c. | 


— EXAMPLE: I. 
Require the value of . 634375 l. Sterling. 


TL 
1 212 75 0.8 
o | 3.94 
0003 288 
.00CO7 +0572 
000005 .0048 


n 1 


4 v 


—__ 22 — »„— 
* 


Total value 12 8 1.0000 | 
Hh 2 It 
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6 a 
| ( 
= SEDUCTION & Part II. 
Common method. e Inſpection corrected. 
Ef ik V 
718 that is, 25) 18.00.72 
5 e 
F The ad is 
12 © 72 
d. 4.22 00 17.28 
f. 1428 e And 17.28 24 1.28 


To conclude; inſtead of dividing by 25, we may multiply by 


g; and then the exact value of any decimal of a pound Sterling 
may be fund as follows. 


From the primes and ſeconds ſet off the ſhillings ; ; multiply the 
remainder by 4, ſetting the product two places to the right; ſub- 


tract the product from the firſt remainder; and from the ſecond 
remainder point off ſo many places to the right as there are figures 
in the firſt remainder, The number on the left of the point is far- 


things, and the figures on the right are a decimal of a jarthing, 


| Example I; | g Exanple 2. 
: „ | „ „„ 
718 Liz 14 „ 7691 1.5 = 15 4 2.336 
I. Rem. 19 + 1. Rem. 191 5 
72 218 * 4 . „ eee 
2, Rem. 17.28 2. Rem. .18.336 


The value of a decimal is e eaſily and readily found from tlie 
fo lowing tables, calculated for that purpoſe. 

The tables are conſtructed by finding the value of unity in the 
place of primes, ſeconds, third, ſourths, &c.; that 1s, by finding 
the value of .1, of .c1, of .coz, . oi, &c, and placing theſe va- 
lues under the rop-figures 1, 2, 3, 45 &c. The values of 2 in 
the place of primes, ſeconds, thirds, &e. are found by doubling. 


the values of unity already found; the values of 3 are found by 


adding the values of 2 to the values of 1; the values of 4 are ſound 
by adding the values of 3 to the values of 1; and in like manner 


are 3 the values of the other digus. | 


In uſing the tables, ta 555 the valve of the figure i in the place of 
primes ſrom under the top: figure 1; one che value of the figure in 


the place of ROD from under the top- figure 2, &c. The ſum 
of theſe values is the total value of the given decimal, 
MO- 
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— DECIMAL S. 


5 M O N E Y. 


V EXAMPLE: © 
Required the value of PIES Sterling. - 


7 - e 
5 07 = I *: | 3-2 7 
| 005 = 5 0.8 - 


Total value 1 * 6 


The value of the ficl and 88504 figures of the given decimal 
may e With eaſe be taten out at once: thus, 


9 4. 4. * 
77 =15 4 3.2 
+005 Be <4 0.8 


Total value 1 5 6 ; 


EXAMPLE It. 
Required the value of .795 l. Sterling. 


in df 
070 45 9. 2.4 
005 68- 8 


Total value 15 10 3.2 


If ths. given decimal conſiſt of more places than there are top- 
figures in the table, in this caſe the values under the top- figure 5 
are found by moving the decimal points under the top- figure 45 


ag found by moving the decimal points under 4, two places more 
to the left, &c. 


7” "FTAMPLE Ht: 
Required the value of .634375 J. Sterling. 


335 
63 „ 8.8 
DOSS TR 3.84 
. 900 = 288 
doc o 7 0572 
.000005, = 0048 


—— 


Total value 12 8 1.000 | 
II h 2 5 


one place more to the left; and the values under the top- figure 6 


oy > N 
\ ** * 42 4 
> h & "© af v O 
— N 1 be 8 me ESI 4H IH 


REDUCTION 8 Part II. 


If the j given decimal be a repeater, pure or mixt, take ſucceſlive 
values of the repeating figure, till the columns of the decimals be- 


gin to reiterate; that is, till the column of primes be reiterated in 
the column of ſeconds, or till the column of ſeconds be reiterated in 
the column of thirds, &c, Begin the addition at the column on 


| the left of the firſt reiteration; in adding this alu carry 3 at 9, 
and you have the value complete. : 


E XAMP IL. E IV. 
Required the value of . 3 I. Sterling. 


1. d. #5 
33 = * 0.8 
603 2.88 
2000 3 288 
* i 0288 
Value 25 8 o. te 


In che above example, I take ſueceſſive values of the repeating 


figure 2, till I perceive that the column of primes is reiterated in 


the column of ſeconds ; then I add the column of primes, as _ 
the column on the left of the firſt reiteration; I carry at 9, an 


find the complete value of the given decimal to be 6s. 8 d. The 


columns on the right of the primes are rejected, as being, when 
completed by aſſuming more ſucceſſive values of 2, ſo my pure 
repetitions of the column of primes. 5 
EXAMPLE V. 
Required the value of 9161. Sterling. 


5 . 
Ibo 
e - 1 76 
0006 = 1 02G 
.00006 = 0576 


— 


1 


Value 18 4 o. o complete 


„„ EXAMPLE VI. 
Required the value of 9989582 J. Sterling. 


7. fot 
99 = 19 9 a 
008 ==. 3 
C009 _ 864 N 
oOOO5 _ .0480 
coo: . .007 68 
. 0000003 ⏑ .000288 
.00000003 = .0000288 
.000300003 = .00000288 


—_— 


Value 19 11 3.00000 complete. 


Chap. II. pDpECIMAL S. 
5 EXAMPLE VII. 
Required the value of. 86 I. Sterling. 


86 


= + 1.6 15 
oor = 296 
0001 = 096 


— 
— 


— 


Value 17 2 2.4 complete. 


1 | E X AMPLE VIII. 
Required the value of . 84% 1. Sterling. 
TRE Ec „ 
16 9 2.4 
1 2.72 
672 
Y 0072-3 
Value 16 11 1.86 complete. 
FF rr 1%. 
Required the value of . 458 8. 


© 
O 
Ie 


; p + 
oog 
0008 
00008 


I n 


— 


Value 5 2.926 complete. 


2. AVOIRDUPOIS WEIGHT. 


When the given decimal is a circulate, as often happens in A- 
voirdupois weight, wool-weight, wine and beer meaſure, long 
meaſure of one pole the integer, ſuperficial and ſolid meaſure, a 
circle, and time; in this caſe, the exact value of the given decimal 
may be found. by completing the circles of the ſeparate values of 


figures that conſtitute the circle of the given decimal, and 


adding as directed in addition of circulates. Here obſerve, that 
the ſaid circles may always be completed from the decimals under 
the top-figure that denotes the number of places in the circle of 
the given decimal, or from the decimals under any top-figure that 


is higher than it, and frequently by a ſimple reiteration of the fi- 
gures in the finite part, 


E X- 


REDUCTION of Part IT, 


If the given decimal be a repeater, pure or mixt, take ſucceſſive 
values of the repeating figure, till the columns of the decimals be- 
gin to reiterate; that is, till the column of primes be reiterated in 
the column of ſeconds, or till the column of ſeconds be reiterated in 
the column of thirds, &c. Begin the addition at the column on 


the leſt of the firſt reiteration; in adding this RE carry at 9, 
and you have the value complete, 


PE: EXAMPLE w. 
1 : Required the value of . wee 


i 4. = 
0 = 88 | 
0003 = 288 
5 -00003 = 3 0288 
Value 6 8 0.0 complete. . 


"I 11 the above example, 1 take ſuccelive values of the repeating 
'Y figure 3 2, till I perceive that the column of primes is reiterated in 
FIT the column of ſeconds; then J add the column of primes, as being 
11 the column on the left of the firſt reiteration rar at-9, — 
find the complete value of the given decimal to be 6s. 8 d. The 
columns on the right of the primes are rejected, as being, when 
completed by aſſuming more ſucceſſive values of 3, lo many pure 
Trpetitzons of the column of primes, 5 | 


E X A M 9 5 LE V. 
Requires the value of 9161. Sterling. 


J%ͤĩ7ĩƷö¾mm S > 

So =: 1 176 p 
.0006- = . 

.c0006. =. 0576 


Value 18 4 0.9 complete. 
EXAMPLE VI. 
Required the value of ,998959Z 1. Sterling, 


99 5 19.23 ns 
8 = 1 3. 68 | 
co 5 864 | 
00005 = . 0480 © 
,.C00008-- = 007 68 
| 0000002 = 000288 : 
1 | om 00000003 = .0000288 
* .C00300003 = 00000288 


Value 19 11 3.00000 complete. 
| | 


Chap. II. DECIMALS. « 


£ EXAMPLE VII. 
Required the value of .86x 1. Sterling. 


:06-- =. 19. 2-156 
oor = 996 
0001 2 096 


Value 17 2. 2 complete. 
„„ EXAMPLE VIII. 
Required the value of . 84 1. Sterling. 


„„ 
of = 1 
0007 _ = 672 
oo007 = 0672 


Value 16 11 1.88 complete. 5 


„„ rr Ix. 
Required the value of . 458 s. 


. . 
4 — 4 3-2 
05 — 22.4 
8% 3384 
.oo08 = 0384 
.o0008 = .00384 


Value 5 2.029 complete. 


2. AVOIRDUPOILS WEIGHT. 


When the given decimal is a circulate, as often happens in A- 
voirdupois weight, wool-weight, wine and beer meaſure, long 
meaſure of one pole the integer, ſuperficial and ſolid meaſure, 4 
circle, and time; in this caſe, the exact value of the given decimal 
may be found by completing the circles of the ſeparate values of 

figures that conſtitute the circle- of the given decimal, and 
adding as directed in addition of circulates, Here obſerve, that 
the ſaid circles may always be completed from the decimals under 
the top-figure that denotes the number of Places in the circle of 
the given decimal, or from the decimals under any top-f gure that 
is higher than it, and frequently by a ſimple reiteration of the fi- 
gures in the finite part. e 


E X- 


105 
REDUCTION of Parl. 


EXAMPLE I. 
Required the value of 07,142857, C. 


0 1b. or. dr. 

= =7 13 7-04 
001 "= 1 12.672 
ooo = 11.4688 
„ 57344 
oe = 229376 
5000 % © =: 1 * 
Oooοοοο — . 


Thus it ſtands as taken from the . s but ter ſeparating 
the circles from the finite parts, and completing the circles from 


the decimals under the top- bgure 95 and. ng all into one e ſum, 
'W will ſtand as follows. 


75. 02. 47. ; 
* 13 7-04 9 

4 12. 202867, 

„ 11 46,881446,% 
57.344057, | 
$22,937 022, © 
. 1,433601, 

. „200704, ' 


7 15 15.99,999999, 


5 Value * ©. . % complete. 


The ſum of che circles being 2 ſeries of nines, "their value is u- 
nity ; which being accordingly added to the finite part, completes 
the value of the given decimal. 

Though moſt of the other tables have only four top-figures. yet 


the circles of the ſeveral figures that conſtitute the circle of the 


given decimal may be found, by moving the decimal points under 
the top-figure 4 toward the left, till you have the value of the ſe- 
veral figures under the top- figure that denotes the number of pla- 


ces in the circle of the given decimal ; and then the ſeveral circles 


may be completed the ſame way, as in the example above. For 


further illuſtration take the following example of wine-meafure, 


"EXAMPLYEL 
Required the value of . 81,349 206, ton, 


7 N 1 RS 
25. AH 
} * 


Chap. II. D E CI M ALS, 247 
Hhds. . H. 

8 = 3 12 4.80. 

© 281 =: 2 4.16, 
03 = 6.04,800604, 
00s 80, 640080, 

9000 -- - ==: 18, 144018, 
.000002 = 5403200, 
.co000006 = 3 12096, 


3 15 7.99,99999 % 
| ; oY 1, | | 


Value 15 16 0 9 . complete. 


But few caſes require ſuch accuracy. The Value of a decimal 


may generally be found to ſufficient exactneſs from the tables, by 


talking the ſeparate values of the firſt four, or at moſt of the firſt 
fix figures, and uſing two decimal places only. Example 1. done 


| in this manner follows. 


Required the value of 07142857, c. 


7 Ib. oz. dr. 
07 = 7 13 7.04 

0001 — 1 12.67 
800 % = 9 
6800 = . 
000008 = 22 


— — — 


Value 1 15 96 nearly. 


EXAMPLE Il. 
Required the value of . 86216517 857 142, C. 
9. 16; on. dr. 


8 3 5 
06 — 6 11 8.32 
002 = „ 
0001 = 2.86 
00006 = 172 25 
; 000005 = _ „ 
Value 3 12 8 1 5.98 nearly, 
Value 312 9 complete. 
2 TROY 


—_—_— Or FEA oe + "vp: — - 
7 8 * = 


R EDU CTIO * GE pl. 


EXAMPLE I. 
| Required the value of 07, 142855, . 


| . og. , 
7 2 7 33 7.04 
. 000 «7 1 12.672 
0004 = 11.4688 
wy .00002 1: > 7344 
000008 = 229376 

.0000005 = A 143360 

: Oe = 5 neo tow 


Thus i it ſtands as taken From the tables ; : but after . 
the circles from the finite parts, and completing the circles from 
the decimals under the ye bgure bs and. Wong all into one ſum, 
Uh will ſtand as follows, 


Ib. or. dr., 
3 04 
112. 6752 02867, 
11. 46,88 1146, | 
$57»344037> 
-+22,937 022, 
15433601, 


7_35 15:99-999999 


Value 8 S Oh e complete. 


The mum of the circles being 2 ſeries of nines, their value is u- 
nity ; which being accordingly added to the finite part, completes 
the value of the given decimal. 

Though moſt of the other tables have only four top-figures, yet 
the circles of the ſeveral figures that conſtitute the circle of the 
given decimal may be found, by moving the decimal points under 
the top-fipure 4 toward the left, till you have the value of the ſe- 
veral figures under the top- figure that denotes the number of pla- 
ces in the circle of the given decimal; and then the ſeveral circles 
may be completed the ſame way, as in the example above. For 
further illuſtration take the following example of wine- meaſure. 


EXAMPLE II. 
Required the value of . 81,349 206, tun. 


* 


Chap. II. DE CIMAL S. 247 
Hhds. g. P. 

9.9. 2 3 12 4.80, 
01. . 4. „„ | 
.003 _ 6.04,800604, 
0004. = 80, 640080, 
eee -- == 18, 144018, 
00002 5 o0OII00s 

 .00000006 = „ 12096, 


3 mn 7 97.009099. 


BE | 5 


Value 5 0 . complete. 


But few caſes require ſuch accuracy. The value of a decimal 
may generally be found to ſufficient exactneſs from the tables, by 
taking the ſeparate values of the firſt four, or at moſt of the firſt 
fix figures, and uſing two decimal places only. Example 1. done 
in this manner rh 


Required the value of 011142857 C. : 


- - — . 
— A PE 2 „ * x * 
— 2 7 n 2 Ll * „ _ * > 
KO nbc" CS ds a \. eat 8 * »- 
— ws — 5 x J 2 A » tn 5 2 8 
9 V ern mig 52 
— — <> A 


..-<ooQT * 1267 | 77 
0004 = 11.46 is, 
00002 = 7 1 
Value 7 15 15.96 nearly. 1 
oy h EXAMPLE III. 


Required the value of 862165 17,857 142, C. 
| 9, lb. cr. dr. 


8 =3 5 9 9.6 

06 . 0.11 $33 

002 — 3 9.34 

001 = 55 

o0006 = 1.52. ; 

; 000005 = 14 
value 3 12 8 15.98 nearly. 
N $12 9. complete, 
\ „ T RQ1 


rr — — 
** F ˙ Rb LE umu. 
E re "PRINT : 8 2 N 8 
2 ” <a * 


I; - _—_ 3 
: 4 * 


248 e REDUCTION of 


3. TROY. WEIGHT. 


EXAMPLE 1 
Required the value of -778 I2 5 Ib. 
02. dey. . 
Ss r 
07 = "26: 39: * 
008 | — 5 22. og 
0 T 7 
CO 1152 
| Value 9 6 18.0000 complete. 


E 


| Required the value 


43: 
.003 
0003 
N 


Value 8 "1650: 


'XAMPLE I. 


of 43 ounce. 


da. gr. | 
='8 14-4 
= 0 
= 144 
= 144 


; — — — 


complete | 


EXAMPLE II. 


5 Required the value 


3 6 4 19:2 

886 * 1 10.56 

| — 9 * 5.18 
Value 6 6 Aen. nearly. 
Value 6 6 complete. 


There i is no occaſion to carry che exemplification further; all the 
varieties that occur in uſing the tables being already explained, : 


The tables follow. 


2 


1. MO- 


* * e * „ 0 ö 5 N ' ; vo ; Dd. 
g ; . . 5 J 7 4 MIS 4. 9 
* - *" ver 4 IN 
| : : e . . 
c ; bY 1 
Powys a | . . 1 I | 
. 3 * * , 91 
1 1 f 
\ * . r © _ 
5 FX. y = 
. 
; + | 
.£ — 
- N 
* 
4 4 
Th 


Chap. I. DECIM ALS. 


1 M ON E Y, 
'Tazrs I. One pound the in- & Tazuz II. One ſhilling the Its 
= teger, ES: 


% 


I. 2, 


Sa 
0 
8 
OA 
S 
K 


4 3.2 i 1.92 
6 O. O01 2.40 | 
7 0.8] 2.88 


wi — OO 
8 O 
„ 


8 1.6 3.36 336 0336 
9 2:4] 3-04| 384 0384 
10 3.21 0.32] 432 .0432 


— 
OO 
— 
\© 
> 
> 
82 
8 
N 
D 
Ra 
+> 


| 


2. AVOIRDUPOILS WEIGHT. 


Tax I. One tun the integer. 


— 
. 


oo | S [ EE Be 


„ + „ | 4. 
C. Q. lb. oz. lb. 62, Ib. oz. 5 J 
„ 227 %% 2. 3.84 3.84 35840 
1 16 12.8 4 7.68 7.168 7168 
2 13 23-24 0 11-421 10,7 $24 107593 


Ce CT ĩ¼— X—— 


5 9.68 15.36] 14.336 1.4336 
50.0114. 3;2 t 1.920 1.7920 
22 6.4113 7.041 5.504 2.1504 


—— — — — — 


— 
Mw 
— 


16 12.815 10.88 [ 9.088 2.5085 
2.11 %%% 2 |1 12.672 2.8672 
5 9.620 2.562 0.255 | 3.2256 


— 


ö 


O cow . 
| - | 
— 
O O W 


50 K | 
1 
— 

988 wm 


; | | : 2 = © Y 


REDUCTION of Part II. 
3. TROY WEIGHT. 


EXAMPLE I. 
Required the value of «77812 5 Ib. 


"Oh bl. dab. gr. 
„ = 8 „ 
„% 16 19.2 
008 1 22. 08 
, 576 
000 == 1152 
doo =. 85 · 0288 


Value 3g? 6: 18,0000 complete. 


EXAMPLE n. 


Required the value of 43 ounce. 


5 dw. gr. 
43 28 14.4 
007: - 1.44 
8 144 
= 0144 


00003 


Value 8 16.0 complete. 


EXAMPLE: . 
K equired the los . 12898577 Ib. 
52 * 6 4 192 
000 = 4-26-59 


0009 = 5-18. 


Value 6 6 10 94 nearly. 
Value 6 complete. 


There is no oecafion to carry the 3 further; all the 
variet ies that occur in uſing the tables being already explained, 
The tables follow. 


1. M . 


U 
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1. M O N E 1 
Taz II. One ſhilling the in- 
JJ 
= 4 . 


I, 


Tan IJ. One pound the 5 | 


as >» 

8 5 F 

— 

\O 

2 

hu 

© 

do 

EY 

O0 

0 

+> 
FH |: 
wm O 0 ; 0 
> 2 | | 


wi wi 0 


Ln — — 
0 S 8 8 


1 3.68] 768 


4 [2 0.644 864 1 


9 


© awlouslws.]. 


— 


1 2.72 672 : 


| 


e 


TazLe I. One tun the integer. 


- 
3 
| 


* 


3 


23 


» 8 "Xa. _ 
e iD ox. Ming 
dg * OR en S * et 
me * 8414 x EEC.” 
A — * — * — $a "WF - £* as 
E r * 8 * * * + 4 Co * *2E 


1 


ls ow | SN | wa. | 
— 
O 


— 
oo 


250 REDUCTION of 


Tast I. One C. or 112 w. che integer. | 


5 es j | 15 7 | $M a 7 "og | 4 | 5. 6. 
2 0z. i . 08+ dr. . oz. dr. oz. dr. dr. | ar. | 
|. 11 3 3.21 1 14/2 t 12 672 2.3672 | .28672 | 028672 
222 6 6.4] 2 .3 13-44| 3 93444 $-7344 | -$7344! -0$7344 
371 3 * s 12.16 s 6.016] 8.6016 | 86016 086016 
4 16 12 728 4 7 te. 88 5 2.688 11.4688 1.14688 714688 
S2 0 0 0.0 5 9. 9.6 | 8 15,360] 143360 [1.43360 | 14336 
-C]2 xx:. 3 YT & 16.8. 32 10 12.0321 1.2032 [f. 72032 1726032 
DI 3-30: 6 6.4 7 13 | 7.04 & T2 - 8904) 1 4.0704 2. 00704 | 200704 
843 5 9 9.6} 8 Ig $.76] 14 3.76 7 6.9376 [2.29376 | 229376 
913 16 12 12.8 [10 1 trad] 1 © MM. bee 2 . 258048 


r 


TABLE UI. One w. the integer. 


| 8 
| 1 9.61 2 56 .256 | 70856: * 
2] 3 3 -2F $5 -12| +512 | 512 
3412888 7 081 8 

— — 2 —— — —_—_—_— — x ns 

446 6 4] 10 .24|1 .024 | .1024. 
5 ES O Oo 12 8% é U þ....128 
6 4 9 =]. | 35. 36 1 .536 | +1536 
111-38 921 .792 | .1792 
"412 32-843 : 48 |2 .048 | . 2048 
9114 6 411 7 00412 4304 +2304 f 


— —— — — ꝛꝛ— —-— 


3. TROY-WEIGE-T. 
TIB I. One lb. the integer | 


TAB. II. One ounce the integer. 
1 , + wc | * | | 4. | 


| | 12. du. g. dw. gr. | dw. gr. | gr. 
13 

‚ 2 9.6] 5.76 3 

419.2] 1182152 

12 | 7:: 4.8 17.2917 


5 ( 


— — ů 


„ „ 23.04 | 2.394 


To ol | Su [6 * — 


. . r* r r * 


4 16 

6 * ©: 4 12 | 14.8 288 
3 14 9.61 10.563.456 
8 16 19.2 4 1 16,32 4.032 
9 12 þ 19 48] 1 22.08 4.608 
re 16 1. 1 14.4 2 384 |s- 184 


4. 


DECIMAL S. 


XX 1 


APOTHECARIES WEIGHT. 


Tas. One 1b. the integer. 


| ans Fo kw 


]o ow 


[ 
| 


1. 


| 


ves 
ta | 


ws [on 
>< «| w 


e 


0 0 
mo 


OO Oo I & & 


— 


4 
4 


. 


3 — | — | 
-1> 0 O02 


5. 6 OO ; (NM WEI 8 H T. 


TazrE I. One laſt the integer. 


BE 


Sac. ft, l. 


3 15 8.4 


9 


— — 


9 10 5.6 


© OO 2 [ NEE, | 


0. 20. TI.2 


7 0 1 
2 10 3.6 


4 20 11.2 
6 0.0 
7 F 2.8 


4 


9 15 8.4 


6 3.436 
9 3.04 


12 6.721 
15 8.40 


18 10.08 


24 4344 
1.12 


21 11.76 


Nt. tb. 
3 1.68 


4.368 
8.736 


13.104 


1 12.208 


3 2.576 
2. 6.944 


2 11.312 


3.472 
1 7.840 


4368 
8736 
1.3104 


— og 


2.1840 
2.6208 


1 : 8 4 


3.0576 
3.4944 


3.9312 


1.7472 


| 


r 
on tn, 


= 


* 
= — 
— 
— 


g 4 $- , Y: A 
f 2 4 8 2 24 * — 2 < 
1 5 J an RE" aw 4 $ — 284 ee LO —_— -. 
| G : — 8 e - * ” 1 = : . — ” _ > 5 RIS A 8 - * 
4 1 4 8 1 N . 2 x" " , r — — bod F. 6 - n EI RR» : « 
(GOES ” F'Y — 4% . wo : a - _ 2 — 8 > . x 4 . "+ WS oY + as : * ? a at S « . "IE Me 2 ak * e * - - N 
. . F 1 2 * „ © , 2 ; e Pe — ot es S633 N 4 . e "Oo" N EP 7 4 1 r C * 2 . my os 1 4 2 7 2 
; 2 ** 3 — — = * - \ — 4 _ . 
a 4 - — * - 4 
- 1 Ms * * >. a. s * — —_ I * * 5 * — . a - — — . — — - 
—— a” £ F — — >? _— * —— — > toe Mag” — — » > > -; & 5 - 5 — 
22 . . OS.” 0 «as, 5 Þ . 0 8 ? 7 - 8 * 3 5 Y _ _ = b 2 4 wk ge lb _ IVY - l 
vn neon: —— > * n 2 . : 4 —— "_ — +4 — — n ord = rs — — r 4 2 * 252 72 — == =o * a1 > IS; . Fe - —_ * — 
r 7 — 8 bh Oo. U A 8” A r 2 3. a 89 — CN. ay 3 FR > 2 3 Y a 2 eg Dr 
Pay. OA _— 8 . EY. <7... 5 . * 1 r 2 * — —— gon — — "FE wm: f a PC EET 8 — AX - * 2 : - oh _ 
5 2 — 2 £ 2 2 2 = be 5 a ? = — — _ 2 3 74 , — = 7 l — . . 1 * _ l = — SY : 
T _ = - i. — 8 - . — — 39 2 S . "IE * 2 A — — — - : ». 5 — I —_— = 8 of — —  . — 
ww Lo: - 9323 en hy Ro. r . * 8 — a Ae," - - ©. + FL _— OE g r N —_— uh nt” Bo a 3 
= a DET r Y Wy E "a. * * N N = 12 — — TIA : . We. = Ko. * 3 . g : . , 8 
: mY = — - =, . ” a ' *; 15 - 2 ET LES = l — — - = : 0 * — — 2 * = 


— — 
% 
oY 15 
1 


n 


2 1 - aw " 
: PIT IE” * I" ESI "I; OR 
7 
ö Dr 8 


— * 

Re 
oc 
- a © 


wn 


"= 


== — 
- iS 


| 


Tas LE II. 


5 NEDUCTION of 


one C. or 112 lb. 


the integer. 


— 23 — — 


F | 


| 
I 


: "IS 
23 
$ 


Err III 
1 18 14 14:6 
ä 0 00 
1 ..3- Wal 


IS 
3 16 12 12.8. 


3.04 
8 6.4 
3 


2 12 a 6 6.4 


9 9.6 


| 


2 3 


13.444 
5 12.16 


5 
4 . + So ” . ; g 


B. oz. dr. | 


—_—_—— 


1 12 672 
3 9.344 
s 6.016 


4 7 


7.88 
3 9. 8 
6 11 8.2 z 
7 13 7.04 
8 1s 5.760 


8 15,360 
10 12.031211 12 


a 


14 8 1 4.0704 


210.8672 | 
6.7344 

8.6016 
11.4688 
14 3360 


6.9376 


dr. 


032 


$S- 


2.58048 


3 
57344 
86016 


f 


5 dr. 
1— 


—— —— 


6. 


. 0286 72 
057344 


os 616 


1.14688 i 114688 5 
1.43360 143360 
1.72032 172633 
2.00704 | 200704 
2.29376 


219376 


oo | ova lon] 


Sn 
! 


Te 8 at ah [ww 


. 


1 


—ñ ͤꝑL—⅜—Pj 


. 


1 
0 
[ 62, du. dg. dab. gr. 


3 


— 


10 1 4-48 


r 


Ol | SAN 


. 


92. Ir. 


_ 


————— 


1 


1 
ZE 


2. 


oz. dr.. 


2.55] . 

00 
3 7 a8 
158 
12.8. 
15 38 
5 2 
4 +48 
7.0412 


W 


uy. 0 


— — 


e 
4. 


512 
5 
1.024 
1.28 
1 -536 


ERIE 


1.792 
2.048 
304 


56 


— 


ABLE III. | One Ib. the integer. 5 


|] ar, 


05 12 


— — 


bo 


1792 


2048 
56 


— — —᷑ ẽö ——ñ—ĩ—EVuñ. ũ — — — 


One Ib. the integer 


2. 


— 


| 3 


| 3 LET 


. 4 · 


1 16,3 


23.04 


3 10.56 


1 


2 


9 22.08 | 
2 384 {$154 


4. 
gr... 
576 
Ts 
1728 


2.304 
2 88 

2.456 
4.032 
4.698 


pete . GO $oþ $4: pSÞÞ po bob Sd 


-T-R-O-Y-W E-LG ET: 


— 


hu 
4 
6 
8. 


10 
12 


G A | w * 2 


— a 


| 


>I 


14 
816 
9118 


* 
14 | 


0256 
0768 
1024 


4.128 
1536 


| 


| «258048 : 


TAB. II. One ounce the integer. 


. 


A 


DECIMALS, 


A 


APOTHECARIES WEIGHT. 


£ TABLE. One 1b. the integer. 


„ 


Lee 


[ow OOO 


= 9 O 


[ 


122 01 


5. WO O L- WEIGH T. 


TazrE I. One laſt the integer. 


5 1 8 | : 3. | 4. [5 
S. ft. lb. 5. 


— HE — ———— 


= 4368 


Sac. ft. lb. 


Tt 


ft. tb. 
1.68] 4.368 


1 1 28 


4 10 3.6 


— — 


4 20 11.2 


— 


9 15 8.4 


3 15 8.4 


7 5 2.8 


8 10 5.6 


8 30 
ES ow 
12 6.72 

15 8.40 
18 10.08 


21 11.76 
24 43-44 


38.736 
13.104 


1 7.340 
1 12.208 
2 2.576 
2 6.944 


eee 


11 3.472 


8736 
1.3104 
1.7472 
2.1840 
2.6208 


— ESE 


3.0576 


3.4944 
3.9312 


[l — Io oY 


2 1,12{2 11-312 


10 20 11.21 


6W 5 15 ao 


2 1 
+ 2. 


** n ] | 
| 
052 REDUCTION of 
TIL 1 II. One fack the integer. 
3 Fa | r 
18, 6. 1860, n. . 
<3 nl 1 3.644 .364 | .0364 
e 7.28 728 728 
3] 7 11.2] 10.92 1.092 1092 
4410 5.61 o. 86 1.456 | 1456 
5113 o. of 4.20 1.820 | .1820 
1 8.41 7.84 2.184 | 2184 
7118 2.8 I 11.48 2.548 2548 
820 11, 1.12] 2.012 2912 
9.23 5.602 4.761 3.276 AM 
6. DRY. MEASURE. 
£45. I. One load tlie integer. + IVS. II. One quarter the integer. 
. | „„ 4. 
2. b. B. g. Gall. Gall. : B. g. pts. G. ptr. | Pts. Pts, - 
„ 3.2 32 032 i 3-81 $121 512] 0512 
21 ©]. 6.4 .64| 064 + 261 4 6.4% 2-24|1-024 | 1024 
31 4/1 160 95 055 3 32 3 1.601 7.361.536 1536 
42 % 4.81.28 128 F 413 1 4.82 4.482.048 2048 
52 42 O.. 6 160 2 „ 1.602.560 . 2560 
613 9 3.21.92 192 4, 6/4 6 3.23 6.723.072.3072 
WI — — Deco 89 eo | ——— | — 1 — 4 
713 42 6.42.24] 224 1 715 4 6.4/4 3.84|3-594| 43584 
814 03 1.6|2.56j .256 F 916-3 * 0.964.096 4096 
914 413 4.82.88 .288 4 917 1 4.815 84 698 | 4009 
Tax III. One buſhel the integer. 
11-64 „% 
2 1 48 127 128] .0128 
3] 2 3-2 | 1-92 192 0192 
41 3 1.6 | 2.56 | .256] .0256 
5] 4 ©.0 | 3.20 | . 320] .0320 
6] 4 6.4 3.34 | .3384] 0384 
7 5 48 | 4.48 | 448] „0448 
81-0 3:21 0.12 512] 0512 
23. 19 ISLA 


Wm. 


Chap, . 


DECIMALS.' 


J 


7. WINE-MEASURE, 


TaBLE I. One tun the integer. 


CLE 


* 


2. 


| 3. 


Hhds. gall. pts. 


Gall. pts. 


| 


Gall. pts. 


[ 


25 1.6 
$02.4 
| 12 4.8 


37 6.4 
o ©.0 
25 1.6 


2 4.16 
5 9.32 
7 448| 


10 o. 64 
12 4.80 
15 0.96 | 


2.016 
4.032 
6.048 


— 


I 0.064 


1 2.080 
I 4-090 | 


4 


| 


| 8064 
| 1.0089 


1.2096 


WIT" 


17 5.12 
1. 8 


1 6.112 


1.4112 


2016 
4032 
6048 


1.6128 


Den L 


22 5-44 | 


2 2.144 


1.8144 


TABLE II. One hogſliead the integer. 


- * n 2 2 1 
5 > 42 - — 2 1 . 2 3 2 v . Pg > 2 Ya iS a5 — 
＋ * 4 > "I — _ 4 ah 2 3 err 8 RA 2 8 1 . d * 4 — 
— 8 W e 3 et” tees . . 2 - = ad 2 * * - 
W r 1 4 2 9 8 N * = . r= * * . 1 
2 "0 . n 8 8 r N : . R 
« * * SPY - * 1 . 4 - . * — 4 — —— — 
. _ - — — 3 — « — — Þ» - — = a nt Cc = J _— 
*%* N > * | - 4 — — —_— — & — Fed - or f 7 p 
_ as =, þ "» * —— as. — — _— - _ — —— - SR £Y x — ws + ——=— 
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|< ww . ITY EE |_| 


18 1555.2 
21 1036.82 


24 518.4 2 


r 1537 


.92| 326.592 
276. 


743-04] 419; 


48 | 373-248 


C. ia. 
Il 4.6656 
12] 93.312} 


9.3312 
13.9968 


18.6624 


23.3280 


27.9936 


32.6592 


37.3248 


41.99 


TIE II. One cubic ſoot the integer. 


_— 


{jo on | «na lwwsl 


n 
— — — — 


e ws 


—— 


FRY 


IC, in, c. lin. 


172 1382.4 
345 1036.8 
518 2 2 


11036 1382.4 


CG. in. Co lin. 


$1 145152 


69 205.36 


86 691.20 


103 1175.04 


— — 


1209 1036.8 
1382 691.2 


1555 3456 


120 1628.88 
138 414.72 


1898.56 


ꝙ— 


C. in. c. lin. 


oO ä 


C. in. Co lin, 


a. 


1 1257.984 


3 787.968 
5 317.952 


6 1573.936 


12 163.888 
13 1423.872 


— — — 


Is 953-856 


8 1105.920] 
10 635.904 


298.5984 
597.1968 
—.— 


1194-3936 
_ 1492-9920 
| 63.5904 


I 362.1888 
660.7872 
_ 959-3856 _ 


— 


quay — 
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A CHRCLE 


Io& wy] own > | ww » = 


I, 


Si. de. 


8 


Si. de. 


j. Min. 


ö 


4-32 | 
2 6.48 


8.64 864 
10.801.080 
12.96 1.296 


15.12 1.512 
| 17.28 


4. | 


2% 


a 


16 


l 


| Min, 
216 


4 
648 


On 


728 


| 19-44 | 1:944 |_ 


TaBLE II. One ſign the integer. 


lle — 


ED 


5 


2 
—_— 


. 


Deg. min. 


— 


3 


Min. ſec. 


— 


| 10.8 8 
21.6 
32.4 


ö 


22 8 | „ 4 


Th BLE . 


15. 


REDUCTION 


of 


TIME. 


One year of 26 5 oy the e 


| Days. 


109. 5 


146.0 
182.5 
219.0 


255.5 5 
292.0 


1 


36.5 
73.0 


1 


Days. 


3.65 


7.30 


14.60 
18.25 
21.90 


25.55 
29.20 


7 


365 8 


730 


1.460 
1.825 


2. 4 


2.555 
2.920 


Da Js. 


1.8 


W 


Days. 


0365 
9730 
1095 | 


ee 
1825 
1 


23555 
2920 
3285 


TABLE II. 


2 
5 
5 
8 
2 


28 


One year of 13 months, 28 days each, the integer. 


32.85 


3.285 


REF 


— 


I 


D. 5. 


_—Y 


____ 


* 


8.736 
17.472 


1 2.208 


1 10.944] 3- 


——— ck 


1 19.680 


| 2 4-416 


q 


- 0 | own [wnrm | 3 


— — 
898 — 


o | own | w 8 — 


2 13.152 


8 


8 TI n 
8 ; 3 


3 6.624 


* 


| % 


Chap. II. DECINALSY” 263 
Tazrz III. One month of 28 days the integer. | 
VET | III, i | 4: 


F £410 118: 
2 19.2 | 6.72 .672 | .0672 
5 14-4 | 13-44] 1.344 | +1344 
11 „ 20.16 2.016 | .2016 


— —— a a 


1 2.88] 2.688 | 2688 
0.0 | I 9.60] 3-360 | .3360 
2 2 19.2 | 1 16.32 | 4.032 | 4032 


——— — —— ů⁴— ö 


— 
O > 
2 
oo 


11 23-04 | 4.704 | 4704 
2 65.76] $.376 | +5370 
f 2 12. — 6.048 ]. 6048 


| en 
— 

882 

0 M 


ö 


Jo ow lows [ws | 


| Tas w. One day the integer. 


i aL En | 
H. m.] H. m. | Min. | 
2 24 14.4 | 1.44 | 144 
4 48 28.8 | 2.88 | 288 
1 1 43-2 | 4-32 | 432 


82 


3 
— . 


9 36 376 5.76 576 
14 24] 1 26.4 | 8.64 | 864 


16 48 1 40.8 [10.08 | 1.008 
19 12] 1 55.2 | 11.52 | 1.152 
1 ©} 9.6 |12.96 | 


0 | ava | a w - | 
— 
d 
O 
O 


TazL: V. One hour, or one degree, the integer. 


I | 2. 3. 4. 3 

| Min. M. fec. | Sec. Sec. 
M4426 4-34 +13 
4 18 4 1 12 19-2 |: 92 
3] 18 | 1 48 10.81.03 

— — — — — 
4242 2444 | 144 
51 30 | 3 o 0 118.0 1.80 

61 36 3 3621.6 2.16 
7 42 | 4 12 | 25.2 | 2.52 
81 48 | 4 48 | 28.8 | 2.88 

ANNE. 


a 
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264 REDUCTION or Part Il. 


8 „ e . 
To reduce a decimal to its primitive vulgar fraction. 
Ff WR STS=., 
When the given decimal is finite, „FVV 
C 
Divide both numerator and denominator of the given decimal 
by their greateſt common meaſure; the quot is the vulgar fraction 
„ / ace Hoe Homo Hg 
Thus, . 875 = =. For 875) 1001 
Greateſt common meaſure 125) 87507 | 
5 1 e 


55 And 125) 0 . ] (0) 
Or, inſtead of dividing by the greateſt common meaſure, you 
may divide by 2, 5, 10, or by any number that will divide both _ 
numerator and denominator without a remainder, continuing the o- 
peration till the fraction be reduced to its loweſt terme. 
VV 
Thus, . 0625 = r$355 =. For res GeH NDH · 
8 8 n. . 
When the given decimal is a pure repeater, or a pure circulate, 
| „ 
Make the repeating figure, or the figures of the circle, the nu- 
merator of the vulgar fraction; the denominator is 9 for the re- 


peating figure, or 9 for every figure of the circle; and then, if 
occaſion require, reduce this ſraction to its loweſt terms. | 


| Thus, 3 2h and S={=hþ, and g=þ. 
Tn PO - of Eg 
When the given decimal is a mixt repeater, or a mixt circulate, 
From the mixt repeater, or mixt circulate, fubtra& the finite 
part, and the remainder is the numerator of the vulgar fraction; 


the denominator is 9 for the repeating figure, or 9 for every figure 
| 2 | gy | of 


EP) 4 
, (OV . 0 RI Gt , 
n 6 , * ern 4 . . fi 
ar Ea its 9 Nahe 1 . 200 
D OF 
j 1”, WS EPA Yb tl TE VI wwe he a4 NG 2 6 1 
D ²˙ ͤ!! , ˙ ˙ lu, Puma 
1 n 1 1 2 . 4 ary 1 . A2 INS 12 * 3 2 | A” lh 
\ wa Aae 25 7 4 * 1 * 2 w_ ta oh 


finite part. 
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of the circle, with as many ciphers annexed as there are figures in : 
the finite part, 7 0 


Thus, 05 S Pore and .1 = . and. 08 e. 
| Again, 0,46. = — IR — — and 3.18, = — = 23% = — ry and 


+03, $71428, = 9050000 = | 


The reaſon of the rule may be fs this i : Eee the finite | 
part of the laſt example an integer, and then the mixt number 
35597555 will be equal to the given circulate, Again, reduce this 
mixt number to an improper fraction, viz, multiply the integer 3 

by the denominator 999999, and to the product add the numera- | 
tor, as directed in reduction of vulgar fractions. 


Multiply the integer 3 into 999999 by 3000000 
the method of multiplying any number by 3 
9, 99, 999, Ke. taught in multipli cation 
of integers, and to the product add the 2999997 


numerator, and the ſum ſhall be the nu- 571428 
merator of the 1 improper — as in the n—e— 
8 3571425 num. 
Nov it is evident, that the ſame nume- Fer” 
rator will be found, if, in the upper line, 3571423 
inſtead of the ſix ciphers, I place the figures SON ES 


of the circle, and from en ſubtract 3, the 3571425 wat, | 


To the numerator chins found, the denominator is 999999 ; and 


71428 8. 
ſo the vulgar fraction is 357342, But we eſteemed 3 an integer; 


whereas, in fact, it is +35; and ſo our vulgar fraction will be a 
hundred times greater than it ought to be, To correct this error, 
we muſt multiply the denominator by 100, which is done by an- 
nexing two ciphers to it; and the true fraction comes out to be 
d as by the rule, | 


Becauſe this rule is of great importance, and will often occur in 
practice, I ſhall here ſubjoin ſome more examples. 


Ex. I. Reduce 0418 to a vul- | Ex. 2. Reduce 55 to a vul- 
gar fraction. gar fraction. ; 
N 0416 e e 
41 58 
Num. 375 . Num. ' +7 
| — 1 3 — r 
Nen, dees Den. 900 


. 
3 "a 
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4 vulgar fraction. 3 
_—_ 153846, 


— — 


Num. 153845 


REDUCTION of 
Ex. 3. Reduce 1.153 $46, to | 


Den. 9999990 


part II. 
Ex. 4. Reduce 53.571428, to 


| a vulgar fraction. 


| +33257 1428, 
4 BO 


| Num. 53571375 _ 


= 
Den. 999999 


In this manner too, may any mixt * conſiſting of an inte - 
ger with a repeater or circulate, be reduced to an improper vulgar 
fraction; but no ciphers are to be annexed t to the denominator for : 


8 the figures of the integer. 


Ex. 1, Reduce 8.3 to an im- 


proper vulgar fraction. 
1 8.3 
Num. 55 
1 — 4 85 
Den. 9 „ 


Ex. 2. Reduce 4.16 to an im- | 


pr oper vulgar fraction. 


4.16 
1 2 29 wow 
Den. 90 5 


8 [Reduce 65. 296, to/an 


| improper vulgar fraction. 


Res nal - 


Num. bane” 


— =6;z7 
Den. 999 | 


7 OR "Reduce 8. 3 ta 


an improper vulgar traction, - 


8 32012257 : 
832 


OOO nl 


| Num, 832142025 _ 


Den. 99999900 


A— 


U 


Toro F Jecimats, bein Ene cannot be exactly re- 
duced back to the vulgar fractions from which they refulted, But 
if the approximate be completed by annexing to it a vulgar frac- 
tion, whereof the remainder of the diviſion is the numerator, and 
the diviſor the denominator, you ſhall have a mixt number, which 
you may reduce to an improper vulgar fraction; then to the deno- 
minator annex as many ciphers as there are figures in the appro- 
ximate; and this fraction reduced to its loweſt terms, will be the 
primitive vul gar fraction required, | 


Fx 9 n M. 
To reduce unlike circles to others that are Sw and conter- 
minous. 2 | 


Similar or like circles are ſuch as conſiſt of an equal number of 
places 


Thus, 
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Thus, . 27, and og, are &milar circles, as conſiſting of two _ 
places each. But . 63, and . 148, are unlike; the former conſiſt- 


ing of two, and the latter of three places. . 


Conterminous circles are ſuch as begin and end at the ſame di- 


ſtance from the decimal point. 


Thus, .153846, and 384515, are conterminous; becatiſe they 
both begin at the place of primes, and have an equal number of 
places. And . o, 714285, and . 7, 857142, are conterminous; be- 


cauſe they both begin at the place of ſeconds, and have the fame 
number of places. But . 81, and . 1 36, are not conterminous; the 


former beginning at the place of primes, and the latter at the 
E of ſeconds, Again, . 63, and . 48 1, are not conterminous, 
cauſe they have not the ſame number of places; for circles can- 


not be conterminous, unleſs they be at the ſame time ſimilar, 


Unlike ener are reduced to ſimilar ones s by the following 


"UL. 
Find the leaſt multiple of the numbers denoting the number of 


1 places in the ſeveral given circles, and extend each of the given 


circles to as many places as there are units in che leaſt ELIE: 


Thus, to reduce the unlike cireles 63, and . 
148, to ſimilar ones, I extend both circles to . 63, = 636363, 


fix places, becauſe 6 is the leaſt multiple of 2 148, = .148148, 


and 3, the number of Pres in ns given cir- 
cles. | 
Again, to a 72, and . 02 130 


to ſimilar circles, I extend each of them 2, = 7272727272, 
to ten places, becauſe 10 is the leaſt . 02439. . 0243902439, 


multiple of 2 and 5, the number of 
places in the given cirele. 
In a circle, any one of the circulating figures may be made the 


| firſt of the circle, Thus 7.592 may be expreſſed thus, 7.5,925,; 


or thus, 7.59, 259,; and that without f its value: conſe- 
quently a pure circulate may put on the form of a mixt circulate, 


jk one or more figures on the left be ſet aſide for the finite part; 


thus, .72,=.7,27, Where .7 is the finite part; and thus, . 57.1428, 


D. 57, 142857; and thus, . 36, . 363, 63, 


_ That 5 value 1 is not changed, may be thus demonſtrated, 
| 1521, = 29 ==72. = = 2 


Hence two or more given ele may be made conterminous, by 
the following 


ty. tt 


Set aſide, by a comma on the left, as many figures as there are 
places in the longeſt finite part, and then drolong the ſeveral cir- 
_ cles to as many places.3 as will make them ficular, 


1 = . 


%% - ADDITION'f an. 


Ex. 1. To make $4263, and 9,148, 54,63, . 54, 636363, 
conterminous. 9148, = 95,8 1481, | 
_ Here, becauſe 54, the longeſt finite 
part, conſiſts of two places, I ſet aſide . 91, in the other circulate, 


tor a finite part, and then I proveng both circles to nd places, 
; which renders them ſimilar. 


E. 2. To make the thees circles 17,857 100 217 85 142, 
in the margin conterminous. 592 _ > +$9,259259, 
lere, becauſe the firſt circulate 54 = 54 545454. 
has a finite part of two places, I ſet - 
off two figures on the left from each of the athir 6 two circles, and 


then I prolong each circle. to fix places, which renders them ſi- 
milar. 7 | 


Ex. 3. To ks the thres following drives conterminous. 

lere, becauſe the firſt circu- OR 
late has a finite part of three pla- 7 1855 14 = $714,2857 14. 
ces, I ſet off three figures in each 3, 571428, = 357, 142857, 
of the other two for finite parts, 36, — e 

and then, to render them ſimilar, | | 

I extend the hgures of t the circles to fix places, 


c H 1 „ III. 
ADDITION OF DECIMALS. 


'Rore . Place the given decimals ſo that the points may ſtand 
directly under each other, and conſequently tenths under tenths, 
hundredths under hundredths, &c. ; then, if the given decimals be 
all finite or approximate, add them as integers, inſerting the deci- 
mal point directly under the column of points. The figures on 
the left of the point are integers, and thoſe on the right are a deci- 


mal of the inte ger, conſiſting of as many places as there are en 
= the ger of the given decimals, 


| Ex. 1. Ro 
The operation is the fame here as in addition 1 170 
of vulgar fractions; for a cipher on the right of 895 = 895 


a decimal does not change its value: if, there- 
fore, ciphers be annexed, ſo as to give every de- 625 = .J625 
cimal the ſame number of places, as is done in 725 225 
the margin, they will by this means be reduced — 

to a common denominator, viz, 1000, 3.495 = 319% 


Ex. 2. 
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Ex. 2. ; = Ex. 3. 
5 „ l. ns PL 
684 = 68.125 | 8 8 nr 3.43125 
72 2 — 72.5 5 5 6 = 12.275 
244 = 24.75 | 28 14 6 = 28.725 
© $08 = 20408" ---- | 7. .40:. 9- "7-525 
2845 = 28.0625 | | e 
Pr eee 9 16 b = 99-63125 
274 274. 7375 UF 


Nite, If the decimals to be added are of different eee 1 
| firſt reduce them to one denomination, and then add. The reaſon 
5 is, becauſe like chings only can be added or ſubtracted. 


Ex. What i is the ſum of 4461. and 625 1 


Here I may either reduce the decimal of a ſhilling to that of a2 
pound, or I may reduce the decimal of a pound to that of te: 
Ing. 

Firſt, reduce the decimal of a ſhilling to that of a pound, by re- 
du&ion: * viz. divide by 20, as follows. | 


8 
„„ 20 besos tet 


— ＋ 5 2 


Sum, 756256 = IF 
Secondly, reduce the decimal of a pound to that of a ſhilling, 
by reduction-deſcending ; that is, multiply by 20, as follows. 


d 
| The anſwer here is 20 


the ſame as before. 
1 S8. 14.500 
625 
s. 15.125 ſum, 
| | {© Ss | 
d. 1.500 
1 


f. 2.0 


APPROXIMATES. 


If the decimals to be added run on to a great many places, it ; 
Fill be {uthcient i in moſt caſes to uſe only four or five places, and 


obſerve 


E 


ADDITION o 


obſerve to inereaſe the figure at which you break off by: an unit, if 


2270 p art I, 


the rejected figure on the right exceed 5. And in adding ſuch ap- 
| proximates, omit the right-hand figure of the ſum, as uncertain, 


| ſame contracted, 


38. 551591105 | 


atten, | 5 
oo» © 3 Ex. 2. 
JJC . „ L 7 
9435 = 748.33 26 14 14= 26. 1052083 
653537 = 653.66 45 10 74 = 4545322916 _ 
94% 84.11 | 24 10 63= 24. {ox = 
255 = 25.95 32 15 0 = 32. 5 
£14 hal 3785 | 37. 13 4 = 37 860660 
8 Ly] 42 18 8 = 42.9333333 
e is #4 210 2 34 =210.1156250 
Ex. 5 N Ex. 4 Ex. Fo + [ Ex, 6.) ] 
4. ez. Tray, C Days. 
13 4 = 66 8 4.352088 | 6.087 342.25418 
6 8= 33 1045625 68333 238.3333 
3 48 8.908333 8.418 316.41666 
10 0 = 5 | 9.503333 4-25 | 45. 20833 
4 O= 2 „„ n 35.2918 
1 2.47915 3.916 | 40-125 
2 3 422.18 44. 30646 35.750 101762918 


but take in the . Follows an 1 example at large, and the 


Ex. 4. at Ry | 5 contracted. the 
112.2352946 — 12. 23529＋. 

_ 8.15789325 8.15789H 
_ 1.,086968435 7.08697 — 
6. 2143492 6.32143 - 
4.75 OFF: 2 


2 — 


38. 55 l 5 certain. | 


Rur E II. When all or any of the given decimals are repeaters, _ 
give every repeater the ſame number of places, and one place more 
than the longeſt finite; and for every nine in the right-hand co- 

lumn carry 1, or to ts 1 add I for ed wines and then carry 


In Example 1. the ſum of the right -hand column i is 24, whick 


contains 9 twice, and 6 over; ſo I ſet down 6 and carry 2: 


or to 


rhe ſum 24 J add 2, for the T—_ nines, Which makes 26; ſo l ſet 
down 6 and r 2. I proceed with the reſt as in integers. 


7 
is 


I 
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The ſums, differences, and products of interminate decimals are 
always interminate, unleſs they end in a cipher, as in Ex. 2. 
From Ex. 3. it appears, that addition may ſometimes, by the 
means of repeating decimals, be performed with more eaſe and 
fewer figures, than by finite numbers. 


A repeating digit is the numerator of a vulgar fraction, whoſe 
denominator is 9; and hence, in adding a column of repeating di- 
Pits, every 9 of the ſum is 3, or an unit, to be carried; and what 
is over a juſt number of nines is ſo many ninth parts. . 
Or, if to the ſum of a column of repeating digits, 1 for every 9 
contained in it be added, we then carry 1 for every ten; but what 
is over a juſt number of tens will ſtill continue to be ninth parts. 
If in any example the repeating figures happen all to be reitera- 
ted, the carriage from the right- hand column adjuſts the column 
on the left, or makes every ten of them equal to an unit of the 
next ſuperior column, &c. Thus, if we imagine a column of the 
repeating figures reiterated on the right of any example, the car- 
riage from it would adjuſt the right-hand column of the example. 


Rur III. When all or any of the given decimals are circulates, 
make all the circles conterminous, find the number of tens to be 
carried from the left-hand column of the circles, add this carriage 
to the right-hand column, and proceed as in addition of integers. 

If repeaters be mixed with the circulates, give the repeaters the 
form of circulates, by extending the repeating figures till they be- 
come conterminous with the other circles; as in Ex. 3. and 4. 
If finite decimals are joined with the circulates, extend the finite 
parts of all the circulates to as many places as there are figures in 
the longeſt finite; as in Ex. 4. e „„ 


Sd 4 


7 = «428571, 75 42857 1. 
*r = 45, 2 454545, 
33 37%, = .370370, 
2.110630 


; In order to find the carriage from the leſt-hand column of the 
circles, I add the column next to it on the right, ſaying, 5 + 5 + 
5 +2=19; from which I carry 1, and ſay, 1+ 3 +4 +8 +4 

| = 20; from which I carry 2, and go on to add the right-hand | 

| Column of the circle, ſaying, the carriage 2 +5 +2 +1=10; 
Jo l ſet down o, and carry 1, and proceed with the reſt as in inte- 

The adding the carriage from the left-hand column of the circles 

| 1 | [36 ta 


Ys 
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to the column. on the right hand, ariſes from the flux of numbers; 
for as the circles repeat Mfinitely, if we ſuppoſe a new ſet of the 
Tame circles to be repeated upon the right of our examples, it is 
plain, that in adding them the carriage from the left-hand column 
of the new ſet would naturally fall into the right-hand column of 
our example. OY JVC 5 

The operation here is the ſame as in addition of vulgar ſrac⸗ 
tions; for every circle is the numerator of a vulgar fraction, whoſe 
common denominator is 999999; and if the circles or numerators 
de added, without minding any carriage from the left-hand co- 
lumn, the ſum will be 2110628. CARIES ee 


And 999999) 2110628238888 
999999999898 


110630 


But, by pointing off from the ſum of the circles fix figures to- 


wards the right, we divide by 1000000, inſtead of dividing by 


999999 ; which gives indeed the ſame quot, but makes the re- 
mainder too ſmall,  _ * „ 
Nov, that the carriage - figure from the left-hand column of the 

circles, is the integral part of the quot, and at the ſame time the 
difference betwixt the true and falſe remainder, is evident; for the 
quotient figure 2, multiplied into the two diviſors 1000000 and 
999999, gives two products, whoſe difference is 2; and conſe- 
quently, if the greateſt product, viz, 2 x 1000000 = 2000000, be 
ſubtracted from the dividend, the reſult will want 2 of the true 
remainder, To prevent ſuch errors, and to put the work on a 
ſure footing, find the carriage from the left-hand column of the 
circles, add this carriage to the right-hand column, divide the ſum 
by 1000000, and you will have a true quot, and a true remainder, 
The learner may look back to diviſion of integers, where the me- 
thod of dividing by 9,599,999, &c. is explained. 


Hence it follows, that if we add the cir- 428571, 
cles as they ſtand, without minding any car- . 857142, 
riage from the left, and to the ſum add the 454545, 
excreſcent figure on the left of the decimal point, 370370, 
we ſhall have the full ſum of the circles, both — — 
as to the integral and fractional part, as in the 2.110628, 
margin. 14 2 

2.110630, | 


Pure repeaters, being the numerators of vulgar fractions, whoſe 
denominator is 9 as often taken as the digit 1s repeated, may be 
added in the ſame manner as circles. But in examples clear of 
circulates, the method preſcribed in Rule II. is preferable, 


- In 


. Example I. and reduce 
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In adding circles and pure repeaters 
by the method now explained, it will 
ſometimes happen that the fractional part 
of the ſum will be a ſeries of nines, as in 


the margin: and in this caſe, the nume- 
rator of the fraction being the ſame with 


the denominator, its value will be unity; 
and accordingly 1 muſt be added to the 


integral part. But in adding pure re- 


peaters by the method in Rule II. this 
cannot happen, 
By way of proof, I 


5 the diviſion to a decimal. 


* 


2.999999, 
ee 2.0000 
' 3.000000 


1 hero add all the vulgar fractions in 
eir ſum to a mixt number, — — — | 


HS +2 +23 = 897 + BHT + r f vlfr = 18755 


14353)307 1602.1 10630, 2, 
2209106 
216100 
14553 
15470 
14553 
91700 
87318 
| 43320 
5 : nt 43659 
Here the dividual being the ſame. * 
with the ſecond, a new circle begins. 41600 
EXAMPLE II. 
* _ 3.571428, 7 35.7 14285, 
2 = 0, 384615. = 03, 846153, 
29 = 67,857 142, 67,857 142, 
vr eee 27, — 27272727, 8 
A = 148. = 14,8 14814. 


——Um00‚ — —— 


1.49, 505 124. 


Here I make all the circles conterminous ; 


and having found 


the carriage irom the left-hand column of the circles, 1 add it vp 


with the right- hand column, „and then proceed as in adding inte- 


The 


gers. 
Mm 


- 


* 
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T he reaſun of making the circles conterminous is, becauſe, by 
this means, like things come to be added; for the finite parts are 
all tenth parts, but the circles are all ninth parts. 


EXAMPLE III. 


42 = 94.230769, 94, 230769, 
FIT = «7128205, = 71, 282051, 
TSF. = .33»333333» 
1 => = .86,666666, 
F =.16 = .16,666666, 
F 


2 «90,5 12820, 


Here 1 give the repeaters the form of circulates, and, by extending | 
the repeating figure, I make their circles conterminous with the oo 
ther tte 

That repeaters reduced to the form af circulates retain their 
former value, may be thus demanſtrated. 


33.333333 

: {BY ; 
Num. — {3233.3 oo 3. et 
„ == 


Den. 99999900 
EXAMPLE Iv. 


L. "iN 
1824 = = : 18 9.857142, = = 18. 1670142830 
25 fr = 25.81, = 25 818, 181818, 
142 =145 „ 
29 4 = 29.75 = 29.75 
35 =35-875 835875 ” 
2477 = 24.013 = = 24-013,33333Js 
FFV 22277727. 


181. 520, 007215, 


% 


Here I extend the finite parts of all the circulates and repeaters 
to three places, becauſe 875, the longeſt finite, conſiſts of three 
places; and by this means the circles, which are all ninth parts, 
come to be added by themſelves. 

o aſcertain the carriage from the leſt- Tr column of the cir- 


cles, you mult go back to the ſecond column on the right of it, 
laying, 7 +3 I i +4 = 15, one car ried, Kc. 


CHAP. 


Chap. IV. DE CIM ALS. 


c H A p. IV. 
SUBTRACTION or DECIMALS. 


. Rus I. Place che minor under the major, ſo chat the points 


: may be in one column; and then, if the given decimals be finite 


or approximate, work as in ſubtraction of integers. 


If the major and minor have not the ſame number of places, bs. 


magine the void PROVE: to be _ __e with pes: 


Example I. | Example 2. 

„ L. „ oe” | | 1 C. 9.10. © 
From 48 10 6 = 48.525 From 54 2 21 = 54-6875 
Sub. 18 12 94 18. 634375 Sub. En 3 15 36. 875 : 


Rem. 17 3 7= 17.8125 


APPROXIMATES. 


In ſubtracting approximates, neglect the right-hand figure oy the 
remainder, as uncertain ; but an unit borrowed on the ments muſt 
be repaid, as in Ex. 1, 2. and 3. following. | 


- Rem. 29 49 1 9% = 29 890625 | 


| Es. I. Ls Ex. 15 
From 783.0625 From 12 5 12 05263 + 
Sub. 495. 7+. Sub. a= 4: 10526 
10 287.7767 a certain. Rem. 1 7 9⁴73 et 
| | Ex. 2. : | | | Ex. 4. 
From 549.4643— Prom 1 1. 11765 — 
Sub. 75.0095 ---- Sub. 87 8. 29412— 
Rem. 471.376 certain, 8 Rem. 573 8.8235 certain, 


RuLs II. If one of the given decimals is a repeater, and the o- 
ther a finite decimal, give the repeater one place more than the 


finite decimal, and in ſubtracting borrow 9 on the right hand. 
But if both major and minor repeat, give them an equal number 
of places, and then ſubtract as above. | 


Ex. 1. 5 Ex. 4. | Ex. 3. | 


From . 145833 525 998953 

Sub. 634375 e 3 

Rem. 0802083 1918 2 «995 7916 
Mm 2 


. DM nnn IE I ITT ä n ae. 8 
q — P os FS wm aan 2 FREIE 9 OR pale nome rng >! = oe cp OUR TIS 
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0 Ex. 1. and 2. I give the repeater one place more than the fi- 
nite decimal, and by this means I obtain the repeating figure of 


the remainder, But in Ex. 3.1 gee the two — an equal 
number of places. | 


In Ex. 2. and 3. I borrow 9 9 on the right hand, 
It may be a proper exerciſe for the learner to redace back the | 
decimals that occur in theſe three examples to the vulgar fractions 


from which they reſult; then ſubtract the IE W and : 
reduce the remainders to decimals, 7 5 


Korn III. IF both the given 3 ba . make hs: 
circles conterminous, and work as in integers; only, if, in the left- 
hand column of the circles, you foreſee, that in ſubtracting the fi- 
gure of the minor from that of the major, one muſt be borrowed, 


in this caſe add 1 to the right-hand figure of the minor, and then 
ſubtract. | 


If one of the given decimals be a circulate, and the other a re- 


peater, give the repeater the form of a conterminous circulate, 
and then ſubtract as above. 


If one of the given decimals be a cireulats, and the other a finite 
decimal, extend the finite part of the circulate to as many Places 
as there are figures i in the finite decimal, and then e 


EXAMPLE 1. 


From 25 = 923,925, = 9259235, 
Sub. + . 571,428, = = $571428, 


Rem, 354497» i 


EXAMPLE I. 


From * 6, 428571, = 64,2857 14. 
Sub. * 17 857 142, . 17, 857142, 


Rem. 46, 42857 I, 


In this laſt cake: becauſe, in the left-hand cola of the 
circles, 8 cannot be ſubtracted from 2 without borrowing ; there- 
fore I add 1 to the right hand figure of the minor, and fay, 1 + 
2=3, and 3 from 4, and 1 remains. The reaſon is obvious : 
for, tuppoſing the circles reiterated on the right of the example, 
it would be 8 from 2 I cannot, but 8 from I2, and 4 remains; 1 


borrowed, and 2, make 3. KC. 
E T A M PLE III. 


From 11 — 9,2857 HH — 9,2857 14, 
Sub. T = —— ED 6, 666666, 


A, deine 277 
EXAMPLE IV. 
From 182 = 18.088 218.08, 333333, 
Sub. 411 43,57 1428, = 4-357 14285, 


Rem. 13.72, 619047. 


In the above two examples I give me repeaters we form of con· 
terminous circulates. 


EXAMPLE V. 


From 17 384615, = 384,615394, 
Sub, 45 = 5 . 125 | 


Rem. 2594615386 


3 A M P EL E vi. 
From 22 25 8. 
Sub. 1 0,7 14285, = 07, 142857, | 


Rem. 678 57 142, 


'In the laſt two exiles I end the finite part of the FOE IR 

to as many places as there are figures in the finite decimal, by 
which means like things come to be ſubtracted, and I obtain the 
exact circle of the remainder. 


C H A P. V. 
MULTIPLICATION OF: DECIMALS, 


r 


In multiplication and aiviſion, there may happen nine varieties, 
ariſing from the different nature of the numbers that may occur in 
the operation; and theſe are of three ſorts, Viz. integers, mixt 
numbers, and pure decimals. 

Now, ſince the multiplier or diviſor may be af three kinds, and 
the multiplicand or dividend of as many, there mult of conſequence 
be nine varieties ; which are theſe following. 


an integer, 
An integer : may multiply or divide 3a mixt number, 
| 1 ' a pure decimal, 

: „ an integer, 
A mixt number may multiply or divide 4 a mixt number, 
| Ca pure decimal, 

7 an integer. ; 

A pure decimal may multiply or divide J a mixt number, 
a pure decimal, 


Me © MULTIPLICATION of 


Of theſe varieties the firſt belongs properly to vulgar arithmetic, 
the other eight occur in decimal operations. 


Part U. 


But in multiplication and diviſion of decimals, there will occur 
other nine varieties, ariſing likewiſe from the nature of the num- 


bers; Which may either be finite, repeating, or circulating. 


And ſince the multiplier or diviſor may be of three ſorts, and 
the multiplicand or dividend of as many, there muſt of courſe be 


nine varieties; and theſe are ſo obvious, that it would be loſing 
time here to enumerate them. _ 

Before I enter on multiplication, I ſhall tay down a rule for 
pointing the product, which is of a general nature, and extends 


to decimals of every ſort, whether finite, 8 or eee 5 


and is as follows. 


GENERAL RULE 


Give ſo many decimal places to the product, on the right, * 
are in both factors; and if the product has not ſo — ä 


ſupply that defect by prefixing ciphers. 
We now proceed to multiplication. 725 


Rur z I. If both factors are finite or approximate, work exatly 


as in multiplication of 1 een 


Er. 1. Ex. 2. „„ Ä 
75 25 0; 25 12.5 
5925 625 001875 34375 43825 
$495 250 13750 105180 
58875 03 125 | 1.71875 10.95625 
Er. 6. Ex. 7. Ex. g. Ex. 9. Ex. 10. 
„ 85 +95 "479 73 
3.5 — 7 | : 6 25 

2625 42.5 6.65 28.50 3685 
18. 375 182.5 


"In Ex. 2. and 2 . me product not affording ſo many 7 decimal pla- 
ces as are in the multiplicand and multiplier, 1 ſupply the defect 
by preſixing ciphers. 


The reaſon of givin 


are in both factors, appears by conſidering that the e 
the 


as many decimal places to the produ&t as 


7 
45 
* 
* 
y 
5 2 
2% 
Fen 
TH4 
2 
25 
. 
"Wo 
+ 
x | 
pr 
5 
* 
bo 
" 


— . ˙ . -- --- ms" 


(7 

the ſame here 25 in multiplication of vulgar fractions. Thus, 
785 * 75 = T6095 X D = $8825 = 58875. And thus, 6.875 x 

25 e X 65 = 2555 X 295 = 195998 = Irgogee = 1.71875. 


To multiply by 10, 100, 1000, &c. move the decimal point to 
many places toward the right hand as there are ciphers i in the mul- 
bo ant; 


1 Thus JJ... 7 OY 8 
43/6 „ 10 = 4.375 6.875 x 10 ͤ 69.95 
+4375 Xx 100 — 43 75 | 6.675 X 100 — 687.5 
4375 X 1000 = 437.5 6.375 x 1000 = 6875. 
4375 X 10000 = 4375+ - 6. 875 * 10000 = 8 8 Ons 


APPROXIMATES. 


In multiplying approximates, the certain places of the product 
may be determined by one or other of the two rules following, viz. 
I. If both factors are approximates, the uncertain places 'of the 
product will be one more than the number of places 1 in the longelt 

factor. | 
2. If one of the factors be finite, Pe the other aproiniate, the . 


uncertain places of the product will be one more than che number 
of places i in the finite ſactor. 


"Be, 1. IG ES 3 
245.118— „ 105364 
3529 ＋ 2.875 

2206052 1052630 
490236 1473682 
1225590 1084208 
733374 421052 
86.521422 605202250 


In Ex. 1. the integral part of the product, viz. Ec, is ee rtain, 
: and all the decimal pla ces on the right are uncertain. In Ex. 2. 
only four places on the lefr, viz. 6052, are certain, and all che o- 
ther places uncertain. 5 
The reaſon of Rule 1. is TRAY For if in Ex. 1. we make the 
Jongeſt factor the multiplier, and the total product will be the ſame 
either way, it is obvious, that in this caſe we ſhall have fix pa ti. 
cular products, in each of which the right-hand figure will be un- 
certain, and conſequently we ſhall have Ax uncertain places in the 
total product toward the right, and alſo one uncertain place morg 
on account of the uncertain carriage trom the column in v nich the 
right- hand figure of the laſt particular product ſtands. 
The reafon of Rule 2. is alſo obvious. For in Ex. 2. by ma- 
king the finite Rc the multiplicr, we haye four particular pro- 


ducts, 


** 4 
1 
. 
5 
3 
4 
. 
5 » 
- 
5 
9 
* 
4 * 
= 
Be 
A. 
3 
* 


' + SHEA " 
Bp 
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dues, in each of which the right-hand figure is uncertain; and ſo 
we have four uncertain places in the total product, and one uncer- 


tain place more ariſing from the uncertain carriage. 
The carriage in ſome caſes may affect ſeveral columns on the 


left, and thereby render ſo many more figures uncertain. 


The ſureſt way therefore to determine the certain places in the 


5 product of approximates, is by a ſecond operation, giving the ap= 


proximates contrary ſigns; for then, ſo far as the two products a- 
gree, the figures are certain. The ſecond ee of the two 


8 for mer e follow. 


Ex. 1. Fe, | Ex. 2. 


245110 + 2210527— 
r - £2875 
e 1052635 
r 1473689 
br 
3 421054 

386.5263 6 — — 
T | | 605265125 | 


'S Ex. 1. V6. 5 15 certain, ind all the other figures uncertain. In 
Ex. 2. . 605 26 are the only certain places. 
gBecauſc the multiplication of decimals that conſiſt of many pla- 


ces, proves, in the way hitherto practiſed, a tedious operation, I 


ſnall here explain a method whereby decimals of this ſort, whether 


finite or approximate, may be multiplied expeditiouſly, and at the 


ſame time have the decimal places in the product limited to any 


number propoſed. This may be effected 22 the „ 


. . 


Under the wultiplicand place the mulkiplier inverted, ſo that its 
units place may ſtand under that place of the multiplicand to 
whych you propoſe to limit the product; then multiply the right- 


hand figure of the multiplier into that figure of the multiplicand 


which ſtands directly over it, taking in the carriage from the right, 


and go on to multiply it into all the other figures on the left, 


Procced in like manner with every other figure of the multiplier, 
placing the right-hand figures of all the particular products directly 


under other. The total product will be approximate, and the 


right-hand figure uncertain, _ 
To make this rule more eaſily nnderſiood, the reader may look 


back to the multiplication of integers; where it was obſerved, that 
_ inſtead of beginning with the righr- hand figure of the multiplier, 
we may begin with the left, and fill have a juſt product, provided 


the right-hand figure of every particular product be placed * 
32 : 


3% 

. "ny n 

1 
. . 
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ly under the multiplying figure. Now, the ring an «xn, 
both in this manner, and allo by the rule, and comparing the ſteps 
and reſults of the two operations, will throw a light upon the 
matter, and unfold the ren of the rule. Which take as follows. 


Multiply 18. 634375 into 9. 875, and limit the Product to four 
decimal places. 


4 


By the rule, : 35 die other PTY 
18. 634375 „ 18.634375 
1 F re 
14907 167709375 
13044 2 Lab _ 149075{000 
„ Aeg 
184.0143 — 5 
„ ee $3125 


In working by the rule, I invert. - the wultipker, and place 9, 


the units figure, under 3, the ſourth place of decimals, becauſe 


the product i is limited to four decimal places; then I multiply, 


- _ ſaying, 9x 3 = 27, and 6 carried from the right makes 33, &c. 


In multiplying by 8, I fay, 8x 4 32, and 3 of carriage makes 
33; ſol ſet 5 under 3; and proceed in like "manner to multiply 
the figures on the left. The right-hand figure of the product is 
_ defective, as wanting the carriage from the columns cut off on the 
right by the line AB. The figures expreſſing the ſum of the co- 
lumns fo cut off, are ſo many uncertain places of the product, 
when the factors are approximate, and on that account to be re- 
| jected as uſeleſs, The figures, moreover, on the right of the line 


A, ſhow how far the operation is contracted, or - how much la- 


| bour is ſaved in working by the rule. 

In working by this rule, ſome teach to carry from the right 
hand 1 for every product betwixt 5 and 15, and 2 for every pro- 
duct barter 15 and 25, &c.; but rather than adopt a method ſo 
Irregular, and at the ſame time inaccurate, it is better to allow 
the product one decimal place more than properly you have occa- 
ſion for. 

If there be no units in the multiplier, in this caſe let the a 
hand figure of the inverted multiplier under thas figure of the mul- 

riplicand, below which it would have ſtood had chere been units. 


Ex. Multiply 825 b $25, limiting the procu®t to three deci 
mal places. 
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By the rule. The common way at large. 


25 825 
328. 5 825 
669 44125 

16 1650 

680 + 6800625 


| The decimal places of the factors may either be retained at full - 
length, or turned into approximates before you begin to multiply. 


Ex, Multiply 25.849013625 by 42.97235, limiting the product 
to two decimal places. FFF 

e 2835849013625 
e ee eee 


* * 9 pd 


T ſhall next turn the decimals of the former example into appro» 
Zimates, and then the operation will be as follows. 


„ „„ Common way at large. 
| 25.85— | 25.85 
„LL 
W 180% 
+: 2326005 
3326 | e 
180 1% 
Prod. 1110,96+ 1110.77 4s 


Tt remains to be obſerved, that the want of carriage from the 
right hand may ſometimes affect more columns on the left than 
one, and thereby occaſion more uncertain figures in the product 
than that on the right hand, The beſt ſecurity on this head is, 
never to limit the product to fewer than four or five decimal places. 
Io conclude, when decimals to be multiplied are long, you 
may frequently per form the operation more eaſily in vulgar frae- 
tions, and then reduce the product to a decimal. ILY 
| = Rl 


Chap. V. 


in Ex. 6. 
5 Ex. 2. * 3. * 4. Er . 
7 N 354.26 4.00 
Hi 1.16 . 13.5416 20. 2 3 Ip. 
. — 

u d M * 
VV 27.803 3538.27 

. 123 „ 345 
„„ 1 269124 
12866 77200 1951833 215297977 
VVV 223069666 16147333 

— 791.39 8 — 
791.30 ä 24397918 185. 69433 


Mete, If the multiplier has ciphers on the right, inſtead of an- 
 nexing ciphers to the product, reiterate its right-hand Eure ſo 
many times as there are ciphers. 


| Fun, Ex. 3 Ex. 3. 
79.8 874-3 84.7 
50 900 28000 
3983.3 786900. 0 MC 
5 _ 5 
23737714 


Rows I, If the Wallner be finite, and the mani dens cir 


1 to the product of the right-hand figure of the circle add 


the carriage from the left, then proceed as in multiplication of in- 
tegers; but before you add the particular products, make them 
| conterminous, and then add as in addition of circulates. 


The product commonly circulates; and then its circle is ſimilar 


5 to the circle of the multiplicand, as in Ex. 1. 2.7, and 8,; but the 


Nn 2 product 
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Kurz II. If the multiplier be finite, and the multiplicand re- 
| peat, in multiplying carry at 9 on the right hand; and before you 
add, prolong the repetends of the particular products, till their 
5 right-hand figures ſtand directly under one W ; and in add- 
ing carry at 9 on the right-hand. 
The product ente, as in Ex. 1. 2. &c. 3 or turns out finite, as. 


ö 
— 
I 
þ 
d 
- xz 
: 
* 9 
* 
4 
: 4 
* 
* * * 
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product ſometimes repeats, as in Ex. 5-3 or it may turn out finite, 
as in Ex. 6. 
In Ex. 1. it is obvious, that in multiplying 48 1, by 7, the car- | 
riage from the left would be 3; ſo I ſay, 7 x1=7, and 3 of car- 
riage make 10, &c. The product circulates, and its circle 370, 
is ſimilar to 4515 the circle of the multiplicand. 


| Ex, 1. | | Ex. 2. 1 Ex. 3. Ex. 4 
„ i, ͤ e, ee 
3% 34.39 %//ꝗ6072 9 %% 95. . 


In Ex. 2. 3. and 4. the products are mixt eireulates, the three. 


figures on the right dans the circle, and the hgures o on we leſt the 
5 Os Parts: | 


Ex. 5. . ; Ex. 6. 
38.9882, 4. 7,857 142, 
24 | 8. „ 
35, 851, f e 239, e 
2799259, | = 38285, 7144855 
215.711 32.524. 999999, 
38.32 


In Ex. th W the circle of the multiplicand conſiſts of three 
places, the circle of every particular product will likewiſe conſiſt of 
three places; and ſo, before J add, I make the circle of the ſecond 
particular product conterminous with that of the firſt, by transfer- 
ring its leſt- hand figure 9 to the right under 1; and in adding IL 
take in the carriage from the left-hand column of che circles, and 
the product is a mixt repeater, equal to 21535. 

In Ex. 6. I transfer 85, in the ſecond particular product, from 
the left to the right of the circle, which makes it conterminous 
with the circle above it; and the circle of the product being a ſe- 
ries of nines, I add 1 to the finite part, and the total product; is fi- 
nite. | 

The reaſon of adding the carriage from the left to the product 
of the right-hand figure of the circle, and of making the circles of 


the particular products conterminous, is the ſame here as in addi- 
tion of circulates. 


Ex. 3. 


'DECIMALS. 


Ex. J. : Ex. 8. 
46.02439, he 86. 53.571428, 
Fa | . 58.75 
92,4878, WE 443267,8 57142, 
1840.99 560, = 6057494999999, 
322177317, | 6922857, 142857, 
— 43267857,142857, 
340 59,997 56, y 
$983.97 32,142857, 


5 e If the nlp ker bas ciphers on the right, firſt point the 

product in the manner you would do were the ciphers ſubjoined to 

it; and then, inftead of annexing the ciphers, transfer ſo many fi- 
gures . left to right as ſerve tO COP the circle, 


J 8 
e 43.571428 | 
"0: „ e 
14.54 31,03 2614.285714. 

1902.22 


In Ex. 2. the Nod repeats, and fo there is no occaſion to 
transfer any mes from leſt to right. 


Rur IV. If the multipler be interminate, reduce it to a vul- 
gar fraction, as directed in reduction of decimals, Prob. V.; then 

multiply the given multiplicand by the numerator, (working as in 
integers, if the multiplicand be finite; or as directed in Rule 2. if 


it repeat; or as preſcribed in Rule 3. if it circulate) ; and divide 
the product by the denominator, 


Here there are fix caſes; for the multiplier may repeat or cir- 


culare, and may multiply a finite, a repeating, or —— mul- 
liplicand, 


Cast L When a repeating multiplier multiplies a finite multi. | 
plicand. 


| EXA MP LE: I. 
Multiply 638. 25 by 4 = 3 


638 25 


EF: ; 
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5 638. 25 
* 


9) 2553.000283. 5 product ſought. 


EXAMPLE. 1 
"a 
9x10 


"He I divide firſt be 9, 1 this Bp 872.35 
divide that quot by 10, which is done 1 


 Mukiply 872. 35 y of e 


by moving the decimal N. one place — — 
do the left. | 900) 6 106. 450 


67 8494 prod. 


| EXAMPLE Il. 
Multiply 7989 by 47 42 : 


The numerator of the vulgar fraction 7989 
is found by 3 the nite part, 428 
28 follows. 5 — 
63912 

we „„ 
47 - 371956 
428 gem. 


3799213 prod, 


EXAMPLE m9 
5 WE | | 244 
Multiply 87.34 by 2.67 = 7. = — 
3 9 x 10 


%” 
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The numerator is found as before, 87.34 
: 241 
2.67 | | — 
5 8734 
* | 34936 
241 | 17468 


I divide firſt by 9, and then by 10, 96)z2108 940 


8 As 3 1 — . 5 
A — 2 "2 2 * $4 8 VS . 3 ä 3 : , - 
Ss : A K * — r . 9 8 Ree. n 2 f SS EI —_— 7; ä . 
> * _ * — * 
* — I * 1 7 - n EET 8 n wt> * ANGST way p 
* — — 0 22 * 22 * - * 
o 


| asin = Wo * 
1 233877 product. 
EXAMPLE v. bl 
| | 2895. is 
vaten 680. 748 by 3. 216 = ; 28.95 = 4 
gx100 i] 
nad 650.748 1 
321 0 @.. 1 > JE it 
2895 num. 3403740 L F 
3 1 5 6126732 
After dividing by 9, I divide 5445984 
by 100, which is done by mo- 1361496 
ving the decimal point two on a — 
ces to che left. e No)! 1070765. 46 


DH 2139394 ; 


Nete 1. When the . is 3 or G, it will be ſhorter and 
eaſter to work by the following directions. | 


1. When the multiplier is 3, take 3 T of the multiplicand. 


e „ | Er. 2. 
Multiply 368 by . 3 Multiply 47.32 by . og 
JJ 347.320 
Prod, 122.0 1.5773 prod. 
= When the multiplier i is FA take 2 x. of the multiplicand twice, 
Ex. 1. e, . 8 
Multiply 12.49 by h Multiply 12.49 by 04 
 3)12.49( 3)12.49(. 
44.264 4.163 
4.163 4.163 
Prod. 8.329 N 8326 prod. 


Note 


e 
7 r 
e 
EY ENS 5 n 
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More 2. You may turn the multiplicand into multiplier, and 


then work as directed in Rule 2. mn a 4. done in this way fol- 


Jows. 
Multiply 37. 34 by 2. 7 
. 
87.34 
107 
8033 
187444 
2142222 


Product 233.8777 the ſame as before. 


Note 3. Becauſs every repeating Egure is fo many ninth parts, 
we may multiply by the repeating figure as by an integer, and 
take + of the product, placing the product of the next figure of the 
multiplier under the finite part of the quot, as in addition, and 


allowing no decimal place in the product for the repeating ITS 


The ſormer IE done in this 4 manner follows, 


Multiply 87.34 by 2.60% 


87.34 
2.67 


Produc 233 8777 the ſame as formerly... 


Here 7 place f beyond the right of the multiplicand, as we edo 


ciphers in multiplication of integers. Under 6793, the finite part 
of the quot, I place 52404, as in addition. I give only three de- 


cimal places to the product for thoſe in the two factors, and one 


more for the repeating x. 


The product of the repeating 7 into the WY W 987.34 
tiplicand may alſo be found by taking off the —— 
multiplicand, and muluplying t the quot by 7, as e 


in the margin. 


——— q— 


67.937 


The ſame ways! of operation may be uſed in Caſes 2, and 3. fol- 
lowing, but the method preſcribed in the rule is more {imple and 
 caſy;.. 


2 TE I Cast 


Ay 


Chap. v. DECIMALS. 
Case U. When both factors repeat, | 


EXAMPLE - 
Multiply 6.83. by. = 3 N 


* 10 dividing by 9, aſter the di- e e 
vidend is exhauſted, I continue WT 
the diviſion by annexing to the — 
remainders the repeating figure 947.835. 3,148. produdt, 
of the dividend; and the quot or 45 . 
product ſought comes out a mixt —— 
circulate. e 28 


* 
bn A. x az 
o $3 
. ” - 1 >, — 2 1 
: 0 A oc ite Ch 2 * 4 CRY yo I's: 1 1 5 ſe © * PT” * 
, 2 * n — 4 . 2 r 2 Der . AS - wo v4 at 
N , WERE RENE 22 1 0 a. n F 8 Fe" ; — 7 EO i 
, F 8 1 — : W C SIE x ANT IS oy I: W > I 7 72 x - 
4 * D n WEL ee 4 — . < = 1 _ + 1 > - 5 . : 
- « > We — _ = aſs DOOR » n —— 
P NT dn I, ae ICE... 3 ate Ly : — rr 9 ® - 


>. tans 0 ou . ** 


EXAMPLE bis 
Vale 5.6 by 2˙ = 


2 


21 numerator. 


4 
Fx 
: a 
q 4 
1 
* 
7 
1 K. 
75 
„ 
C 
FF 
1 
TO. 
RO 
3 
3 
4 
4 y 
B 
44 
"8 
Fs 
4 3 
+ 
2 
3 
4 
1 
1 
3 
-Y — 
1 
” 


14.4 Product. 


EXAMPLE III. 

| Multiply 1.7 by 1 =? 5 
1 
34 


10 num. WT 


— 


3 LS * 88 
— n r 


The multiplication by 10 is per- 9)1T1111111110 
ſormed by moving the decimal point ee eee, 


one place to the right. 1.22 4557901,2 Prod. 
O o 3 
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EXAMPLE. I | 


Multiply 164 w. 
9 * 10 
3.84 16.8 
38 346 
346 num 1014 
; 6755 
50866 


After dividing by 9, x di- 2 


vide by lo, which is done by 910) 5843 4555555555( 
moving the decimal point one — 


e O04 9.2839 5061, product. 


Mete. When the multiplier i is oy or $, i it wil be eaſier to work by 
the directions of Note 1. — 1 | 


 % . Ex. 2. ; 
Multiply 12.6 by 3 - Multiply 19.6 by 07 
8 = e 
64 produd. e 67 product. | 
- Bu. 3. = Oo Re Fon „ 
Multiply 489.7 by 6 Multiply 489.5 by <p 
3)489 4550 3)489.955( 
163.185, 163.185, 
163.1855 | - 103-185, 
326. 370, product. i 32 6,370, product. 


Cass III. When a repeating multiplier multiplies a cireulating 


multiplicand. 
„ A M P L E I. 
Multiply 24.36, by 7 


In multiplying by 4, ans 24.36, 
in the carriage from the left of . 
the circle; and in dividing by 9, — 
I continue the diviſion by an- 9)97. 45,010.82, prod. 
nexing to the remainders the 1 
eirculating figures of che divi- — 
dend. 74 
72 
25 
18 


— 
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EXAMPLE u. 
Multiply 38.428 57 , 100 125 ———— 
9 X 10 
After dividing by. 9, 4 divide e 
again by 10, which is done DY-. | | 7 
moving the decimal point one — 
1 place ws the left. OE | bee 999999, 
1 | 2.98 rode. 
E X AMY I E I, 
41x10 
Multiply 555. 23. 12195, by 4544. — 2 = — 
„ 5 s ase, 
| 45 | e N 
4¹⁰ num. 5 . $5523.1219, 5 
2220924, 87 80, 
After multiplying by 41, I a- — — 
gain multiply by 10; which is 9227644.7, 99999, 
done by giving the product oni —— 5 
lix decimal . ſeven. 22725 293.38 product. 
EXAMPLE IV. 
Multiply 37. 53658, by 2.4% = 
5 1 37 1.53658, 
„„ 
223 num. 112609  _ 
7 750, 73170, | | 
7507, 31707, | 
9Þ6)8370.6 65853, 
93. 0,7317, product. 
E X A M PLE V. 
Multiply 80 $3, 571428, by 54.83 = 2 6 
0c 0 2 54.83 


8 | my 
mmm 3 8 FAG! 
ws 5 . 4 "8 
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54.83 78.53, 571428, 
548 3 
0 39267 857142, 
| EI 235607, 1428 57, 
7068 214, 285714. 
31414285, 14285, 


"jabs $73. 24.999999. 


— —— — 


0 574990995. 5 


Prod. 4306-215 x finite, 


| Note, When the mpkiptier is. 3 or 8 it will be eaſier 6 work 
by the directions of Note 1. Caſe * 


| Mattiply 111 by .2 5 Multiply 47155 by TY 
3). 851,851,851 „ 3 
Prod 283950617128 de. 93 Pro. 0.282051, 
Multiply 1 . by 8 Multiply 461948 by. s 
3)-53-571428( J5).461538, % 
17,857 142, : 153846, 
17.857142, | | 153846, 
Prod. 3515 14285, | "Prod. .0,307692, 


In Ex. 1. the given circulate. Borie = 33, being no . of 


the diviſor 3, the circle of the quot runs on to nine places, See 


the remarks ſubjoined.to the ſpecimen of pure circulates i in reduce 
tion of decimals, Prob. I. 


Car IV. When a circulate hitte a finite multiplicand, 


EXAMPLE I. 
Multiply B25 by .36, = 35 
82 


8 


99) 29700(300 product, 
297 


. © BECIMALS. © pn 


'EXAMPLE II. 
Multiply 56.874 by 4-296, = £292 
5 3687 
EE. nx, 8 8 18 
jj 2 
O_o. 

4292 num, 227496 


999) 244103-208{244+3 672 x 
. | 1998 * * . 8 | 
4430 
3996 
4343 
3995 
3472 
2997 


4750 
3996 
7548 
6993 
5550 
„ 8 4995 


f | „„ - — =— 


3 Iaſtead of dividing by 999, as above, it 99) 244. 103208 
= wuo.ill be ſhorter and © ter to divide firſt by 999) K b 
1000, which is done by moving the deci: 2244 
mal point three places to the left, and t gen mmm 
proceed by the method of dividing by 9, 99, 2244.347455 
999, &c. taught in diviſion of integers, as „ 
in the margin. | 


EXAMPLE III. 


Multiply 458.75 by 8.481, = 1111 
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458.75 

8473 

8.48 1, „ + ; - I 
WS. 2255 321125 
„ 978 183506 5 

Num. 8473 © 3307000 


voofgertgte fleece 
. ö | 


8899 | 
Th 
8991 


9787 
7992 
7955 
6553 
9620 
8991 
6290 
5994 
2960 
1998 


902 


But the other method of diviGon i is ſhorter ad better ; only ob- 
ſerve, that the circle of the product will be ſimilar to chat of the 
multiplier, or it will conſiſt of ſo many places as there are g's in 
the diviſor; and in order to bring it out complete, you mult to the 
ſum of the right- -hand column add the carriage from the left of the 


circle. The former product, divided in this manner. follows. 


Here 1 er divide by 1000, by moving 999) 3886. 98 87 5. 


the decimal point three places to the left; 3 . 

and in adding, I add 1, the carriage from 386, 

the left of the circle, to the + hand co- — — — 
An. | | . 3890 87,962, 


If you want to ion out a repetition of the circle, it may be 
done 
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295 
done by continuing the ſecond partial, quot to its full extent, and 
then proceeding in the other parts of the operation as before, 


The former example, continued to a | repetition of the circle, fol- 
lows. 


By continuing the third partial quot bs 3886.99,97 3, 5 
to its full extent, the circle will come out 


| 3.88,698,875, 
thrice; and by continuing the fourth, it | 388,698, 
will come out four times, &c. 5 . 388, 


* 


2 3890.87 ,962 1962, 


II at any time, inflead of a . you have A ſeries of nines, in 


this caſe 1 muſt be added to the kinite part, and che quot or total 
product will be finite. 


Thus, the firſt product in Edemple 1. when 


; 99)297.00 
divided in this magner by 99, will Na as in 2.97 
margin. 5 | | $64 
299.99, 
Is 
a 300 
EXAMPLE VV. 
P 765 1 . 
| Multiply 64.35 by 472, 255 — | 
„„ . 99 x 19 
64.35 
= 
32175 
336 10 
45045 
 9910)49227; 75s 
492.27. 
4972499, 


— 


Prod, 49.725 finite, 


= 


w 


Note.” Tou may turn the multiplicand i into multiplier, and then 
Work as directed in Rule 3. 


The above example done in chis 
manner follows. . 


7725 


MULTIPLICATION of 
109372» 


| 49.724,99, | 


Product 49 725 the ſame as before, 


Casz V. When * . a repeating multiplicand. 


| uliply 8. 02083 by 72 15 17 


8. 02087 | 
72 


dene e 

—_ „ 

Ede Or thus: 

99)577 7509048. 83 99)s 775, 
495 ST» 


5.833, 


In the ſecond way of diviſion, the two places on the right-hand 
are conſidered as the places of the circle ; ſo I bring 1 of carriage 
from left to right, and che quot or wot product — 


EXAMPLE I. 
way 18.783416 by 4. 36, = 4 


DECIMALS. 


18.783415 
432 


37866833 : 
563502500 


757885660 


| 99)8114.436000{81 964 
NOS bon 
— UP thus: er 144,36 
194 33UV„ÄW i 
3 e eee 
954 e eee ee 
891 8 81.963,99, 
e 


633 2 ENT — 
. Prod. 8 1.964 finite. 
396 

9 


: n im: 
i Mottiply 198, 705 2083 «4 0,45, S d 


198.705 2083 2 

— 2 = 5 

Ts 1 
79482083333 2 5 | 
9910)8941. 73437 $0(90330549624 : 


e 


5 Brought up, . 
8 195 
8 1420 
198 396 
843 5 COS.” 
495 | | 
— Or thus: 
487 | $8.9417343375» 
396 389473,43, 
N =o f 8941,73, 
915 89,41, 
891 | Ted op. 39, 
Carried up, 240 9.03205449, 24. 
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| CASE VI. When both factors circulate, | 


EXAMP L E 43 
| Multiply 714285, by 36,238 oo 


4.28 5714. 
5 21,428571, 


99) 25, 14285, 5 
| 257142,8 : 
257144 
| 25% 


Prod. $2597 4025s = 42597 40,25 


The Gele of the firſt product 3 is always fnilar to has of the 
: multiplicand, and in the above example conſiſts of ſix places; but 
to ſecure the carriage from right to left, and thereby complete the 


circle of the quot or total product, I transfer 7, the left-hand fi- 


gure of the circle of the firſt product, to the right, and fill up the 
places under it with the figures that come in courſe, and from the 


ſum of theſe figures on the right I carry 2, which completes the 
circle of che total , : 


EXAMPLE I. 
Multiply +32,142857, . 
by Ware 
6 


G 


Multiplier 675 


5 


vs 14285, 8 
2249.999999. 
19285,714285, 
950)21696,42857 1 1,4 
| 216,96428 5,7 | 
2,169642,8 
21696, 4 
216, 
2,1 


* 


Prod. $21915,584415, = 219,155844, 15 


DECIMALS. 


E X A MP E E III. 
Multiply 33.3714 

by 2.18, 

a 


Multiplier 216 
321, 428571, 
595 5 8 

wehre, 

115,714285,% 
1,157142,8 
T1571,4 

| 115,7 

171 


— p * 


. 116 6.88 008, = = = 1,168831, 1688 


"Prom the examples hitherto adduced, it is obvious, that when 
ne, two, or more figures, in the right of the circle are the ſame 
with the like number in the right of the finite part, or integral part, 
of the product, theſe latter figures may be made part of the cirele. 
When both factors are circulates, the number of places in the 
circle of the total product will always be equal to the number of 
units in the leaſt multiple of the two numbers that denote the num 
ber of places in the circles of the multiplicand and multiplier, 
If, therefore, the circle of the firſt product contain fewer places 
than there are units in the ſaid leaſt multiple, you muſt, before 
you divide, prolong the circle of the firſt product till it have the 
number of places required, and one or two places more to ſecure 
the carriage from the right; as is done in the following example. ” 


| EXAMPLE IV. 
MT 1, 45, 
N 


Multiplier 7; 7288 x 
027,03; © 
6276,36, | — 
15690, 90, | 
627636.36, 
099)650231, 7 
650, 231272,72 
650231,27 
650,23 
. 
* P p 5 


N 
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PL ” * 
5 boy 
Ig 


In the above example, the circle of the multiplicand conſiſts of 


two places, and the circle of the multiplier of three places, and 
the leaſt multiple of 2 and 3 is 6; ſo I conclude, that the circle of 
the total product will conſiſt of ſix places: but the circle of the 
firſt product being ſimilar to that of the multiplicand, has only 
two places; ſo I prolong it to fix places, and give it two places 
more in order to ſecure the carriage. N ADD | 


If the circle of the firſt product repeat, extend the repeating fi- 
gure at pleaſure; and proceed to find the circle of the total pro- 
( o JJ OWL 


EXAMPLE V. 


13,703, 
479,629, 
99) 493.3333333 
4..9333333 
43593333 
. 
. 


Produ 498 3 16,498 


2 


If you foreſee that the circle of the total product will run on 
to many places, to ſave the trouble of a tedious addition, you may 
proceed thus: Continue the circle of the firſt product at pleaſure; 

divide it into periods, ſo as each period may conſiſt of as many 
places as there are figures in the circle of the multiplier; then add 
the firſt period to the ſecond, and the reſult to the third period, 
and this reſult again to the ſourth, and ſo on till yon bring out 
the circle of the total product, or as many places of it as you think _ 
proper. Place the carriage-figure from each period under the 
right-hand figure of the period on the left; add theſe carriage- 
figures to the reſults under which they ſtand ; and their ſum will 
be the total product complete, or ſo many true figures of it, But 
here obſerve, that the reſults, before they be added to the ſubſe - 
quent periods, mult be increaſed by having theſe carriage- figures 
added to them, 0 1 5 e 
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EXAMPLE VI. 


Multiply 6.142857, 
by _-56097, 


42, 999999, 
552,857 142, 
36857, 142857, 
307142 857142, 


—— 


59599)3.468 96857 2.895 625 
„„ 34459] 93031] 35888 


- yn a0 7788 Þ ; 
1 


Ton pr. 3 3. 4459 93031 35888 —_—y 


Firſtpr.continued, 7142, 8157142, 85714 2,8571 
> $017:434002 10745 04459 


— —— 


. 64459 93030 


T ot.pr. continued. 21602 78745 6,4459 93031 


The total product complete i is 
3. 44599303 135888 5017 42 1602787456,44599303 [ 


In the above example, the circle of the multiplicand ange ol 
| fix places, and the circle of the multiplier of five places, and the 
leaſt multiple of 5 and 6 is 30; and ſo the circle of the total pro- 

duct runs on to thirty places, as above. The learner may divide 
the firſt product the other way; and by comparing the ſteps of the 
two operations, the truth and reaſon of the rule will appear. 


PRACTICAL QUESTIONS. 


8 = What i is the price of 868 gallons of rum, at 5s. per gallon ? * 
Anf. 2191. © 


2. What will 56086 yards of tape coſt, at 3 ſarthings per yard? 
Anſ. 175 l. 58. 4: d. 


3. What is the price of 6548 1b. of tea, at 6s. 8 d. per lb.? 
Auſ. 21821. 138. 4d. 


4. What is the price of 276 C. 2 Q. at 38. 65d. per C.? Anf. 
E 


5: What. is the value of ,998958Z 1, Sterling! Anf. 2 112d. 
. What 
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Foe Wh What is the value of 99982639 Ib. Tro; ? of. II oz. 

19 dw. 25 gr. 1 

=, What is the price of 648+ Foun of cloth, at 1 3S. 4 d. per 
yard? Af. 4321. 6s. 8 d. 

8. Whatis the price of 4563 yards, at 6 8. 2 d. per yard? ? Anf. | 

140 J. ie, 5 

What is the price of 2000 yards ribbon, at 43 d. per yard ? ? 

| Arn, 3 46-- 

10. What is value of 40944196, 2837 1, C Asaf I Q 27 Ib. 

15 „„ 

11. What i is the price of 15 C. oQ. 161b. at 21, 6s. 84. perC.? 

Anſ.. 35 J. 65. 8d. | 

12. What will a yearly penſion of 113257 J. amount to in 2 

years 7 months, reckoning 13 months to the year? Arſe, 2881. 

13. A capital or ſtock conſiſts of 13 equal ſhares, whereof A has 
1 ſhare, B 3, C 4, and D 5. They propoſe to make a GE 

of 390]. Profits, what 1 is each man's ſhare of the dividend? _ 


Multiply 076923, Sr by - 290, and As, A's ſhare 30 
the product is A's thare; and this ſhare B's — 90 

. multiplied by 3, by 4s and by 5. gives E 10 
the other ſhar es. D's == 150 
Proof 390 


04 r 
DIVISION OF DECIMALS. 


Before we enter ON Diviſion, it will be proper to obſerve, that 
there are two rules for pointing the quot, both which are general 
in their nature, and extend to decimals of every ſort, whether ter- 
minate or interminate; but unwilling to perplex the learner with 
too many things at once, I thall at preſent lay down only one of 
theſe rules; and afterwards, when the rule now to be aſſigned ap- 
_ pears to be ſufficientl y exemplified, I ſhall then bring the other me 
pon the field, 


1. GENERAL KV ES 


The decimal places in the diviſor and quot together muſt always 
be equal in number to thoſe of the dividend. 


The five following practical directions will make the application 
of the general rule caly. | 
1. When the diviſor and dividend have an EY ambes of de- 
cimal places, the quot comes out an integer; as in Ex. 2. | 
2. When the decimal places of the dividend are more than thoſe 
of the diviſor, the number of decimal places il the quot muſt be 
equal to the exceſs; as in Ex. 1. 4. and 8. 


3. When 


Chap. VI. | DECIMALS. 303 


When the decimal places of the diviſor are more than thoſe _ 
of the dividend, annex ciphers to the dividend, ſo as to make them 
equal, and the quot by Direction 1. will be integers ; as in Ex, 3 3. 

5. and 7 

ue 4. When, after diviſion is finiſhed, the quot has not fo many fi- 

Fun. as, by the general rule, it ought to have decimal Paen 
tupply that defect by prefixing ciphers; as in Ex. 6. 15 
5. If, after the dividend is exhauſted, there be a remainder, an- 


ne a cipher, or ciphers, to the remainder, and continue the divi- 


ſion till o remain, or till the quot repeat or circulate, or till you | 
| think proper to limit it; as in Ex. * 10. 11. _ 12. SO 


We now proceed to diviſion. 


| RuLE 1. If the diviſor and Aidan are both finite « or  approxi- 
mate, work exactly as in divinion of 1 integers. 


3 Ex. 2. 
. 5g 3220755 | | 2.5)182.5(73 : 
61 £ "25 
600 | 78 
375 - 
375 


In Ex. 1. a decimal divides a decimal; and becauſe the divi- 
dend has five decimal places, and the diviſor only two, | give three 
decimal places to the quot, according to Direction 2. 
In Ex. 2. A mixt number divides a mixt number, and ds divi- 

| ſor and dividend having an equal number of decimal places, the a 
quot comes out an integer, according to Direction 1. 
The reaſon of the rule for pointing the quot is obvious; for 
multiplication gives as many decimal places to the product as are 
in both factors; but the dividend is the product of the diviſor and 
quot, and ſo has as many decimal places as are in both; conſe- 


| quently the decimal places in the diviſor and quot together mul be 
equal 1 in number to thole of the dividend, 


„ VVS 
85) 4760 | | | 7). 8750 125 
85)476.00(560 q* 
4 425 . © 19 
W 17 
118 14 
110 — 
N e 35 
(0) os 
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10 Ex. 3. 2 decimal divides an integer; and the dividend having 
no decimal place, I annex two ciphers, becauſe there are two de- 
cimal places in the diviſor, and the quot comes out an integer, ac- 


cording to Direction 3. | 
In Ex. 4. an integer divides a decimal; and betanſs the dint | 


dend has three decimal places, and the diviſor Howe, * Wee” the 


| _ 3 3 ; * Direction 2. 


E. 3. . Ex. 6. 


375) 1250 2.5)22875(,0915 | 
NI, . 225 ; 
1425 0 - _— 

—— 5 37 
1500 . —— 
5 Ip 


In Ex. 5. a decimal divides. a mixt ba ad the divifoe 
having three decimal places, and the dividend but two, I ſupply 
_ that defect by annexing a cipher, and the quot comes out an inte- 
ger, by Direction 3. 5 
In Ex. 6. a mixt number divides a decimal; 01 becunſs the 
_ dividend has four decimal places more than the diviſor, and the 
quot, after the diviſion is finiſhed, has only three figures, I ſupply 
this defect by prefixing a cipher to it, ee to DireQuon "RR 


Ex; 7. Ex. 8. 
3.75) 1800 25927264 
3 75)1800o{48 200” 
"FLO" — 

de 1 152 
3000 152 
3000 —— 


— 
* ; 


is Ex. 7. a mixt number divides an integer; and the dividend : 
having no decimal places, I ſupply that defect by annexing two ci- 
phers, the number of decimal places in the diviſor, and the quot 


is an integer, by Direction 3. 
In Ex. 8. an integer divides a mixt number; and the diviſor ha- 


ving no decimal place, and the dividend only ones I give one to 
the quot, na, to Direction 2. 


_—. 


2 „„ 


Chap, VI.  DECIMALS. 


+ 9. | Ex. 10. 
892906 25 018). 0240.13 
24 = 
30 60 
48 | 54 
20 46 
20--: wa 
40. 
40 


In Ex. 9. a decimal divides an integer ; : end after the diridend 
is exhauſted, I annex a cipher to the remainder, and continue the 
- till o remain, according to Direction 5. 


In Ex. 10. a decimal divides a decimal; and after the dividend N 


is exhauſted, I annex a cipher to the rewainder, and continue the 
diviſion till l find the quot repeats. ; 


1 8 | : | Ex. 12. 
1 „ we 0 325)76. 75083 615+. 
30 8 975 
. 8 2000 
8 10950 
| | | 500 
> | 5 325 
1150 
1625 
5 125 


In Er. 11. an integer divides an integer; and the dividend be- 
ing leſs than the diviſor, I annex a cipher to it ; again, aſter the 
dividend i is exhauſted, I annex a cipher to the remainder, and con- 
tinue the diviſion till I find the quot circulates, 

In Ex. 12, a mixt number divides a mixt number: and hos the 
dividend is exhauſted, by annexing ciphers {to the remainder, I 
continue the diviſion till the quot has three decimal places ; and 
as there is ſtill a remainder, it might be carried ſurther; but three 


Qq decimal 


306 DIVISION of 


decimal places being in moſt caſes ſuffclently accurate, here 1 


chuſe to limit it; ſo the quot is approximate. 


In divigen of decimals the place of the Grlt fi ſigure af the cot 
may likewite be known ſrom the firſt d. vidual, much after the ſame 


| Part II. 


manner as in diviſion ol 1 integers, by the following 


II. GENERAL KR U L. E. 


The place of the firſt figure of the quot is the ſame with the 
pl ace of that figure 1 in the dividend Which ſtands over the units of 


the firſt produ@, 
Thus, in the te of integers in 
the margin, the fipure o, that gangs on 
er 5, the units of the product of gx 
35, is in the place of hundreds; Ex: 
thereſore 9, the firit ſigure of the _ 
15 likewiſe eden, - and fo the quo is 


9 ry Integer 


To illnftrate the rule I ſhall give decimal places to the dividend 
of the above example; and thereby exhibit the varieties that will 


occur in pointing the qadt. 


Variety 1. | Var. 2. 
35)3209.5(917— 33)3209509⸗1 
315 | 1 

FP 59 
-5 35 
245. 245 
245 245 
Var. 4. Fur. 5. 
| 3513-299 5(. 0917 3209 5(00517 
Ad Eee 3155 
59 59 
55 35 
245 245 
245 245 


30320930 7 


315 
59 
1 AN 
245 
245 


Var. 3. 


35) 32.095090 17 


FI 
59 
35 
245 

245 


"Par, 7 5 


152095000917 


315** 
59 
35 
245 
245 
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In all the above varieties; the figure o in the dividend ſtand o- 
ver the units of the firſt product: and in Var, 1. the figure 9 18 in 
the place of tens, and accordingiy 9, the firſt figure of the quot, 

is tens; in Var. 2. the figure © is in the place of units, and fo 9 is 

units; in Var. 3. the figure o is in the place of primes, and 0 n 

is primes, &c. f 5 

Here obſerve, that 9, the Erit ſignif ant figure of the quot, in | 

all the above varieties, as well as in the variewes that tollow, mült 

always be conſidered, in muhiplxing the diviſor, as an integer; 
and, in pointing He: frit product, no decimal place | is to be allow- 
ed for it. DE 

We ſhall now keep the dividend an integer, and give decimal 

” Piſces to the diviſor. | „„ 


| Var. 15 | p Fur. 2. 
3.5) 3259509 170 ET; ; 3:065(gr700 | 
| 31.575 = 315 
5 . 59 
235 | 37 
0.0 | o. 
Var. So >: Var. 4s 
| 835) 5 2095(917000 0035) 320950 0 
s 7 © 03150" | Cos 0315 

9 1 50 

35 . | 35 

245 „ 245 

245 : a 1 5 5 

o. coο ; 309800 ; 


% 


In Var. r: I ſay, 9 * 3.5 231.5; aud the un't 1 land! ing under 
the place of thoutands, The figure 0 is alto thouijands ; and as o at 
laſt remains, I annex a cipher for the decimal .5 in the divifor 
then dividing, I get o to the quot; and becauſe 9 ſtands in 5 
place of thouſands, the quot is wholly integers. 
In Var. 2. the unit 3 ſtands under the place of ten-thouſands, 
and fo y is ten- thouſands ; and to the remainder o! annex oo, ior 
the two decimal places in the diviſor; then dividing, I yer 05 ta 
the quot; and becauſe 9 ſtands in the place of ten- thouſands, the 


Qq2 Alg 
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* = va 1 A 4 ; 24 15 a , 1 e 0 4 . a 18 
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quot continues to be wholly 3 integers. The 5 is the ſame i in 
* 3. and 4. 


p ' Laſtly, © we ſhall allow decimal places to both diridend and divi | 
Ior. 


„ 


Fr Var. 5 
5569270 3.5) 32.095 (9. 17 
= . 3 
. mn 
= 35 
- 345-. 245 
245 Wo, 
| Var. 3. - | | Var, 4. 5 
5 .35).3209 50.917 3. 5) 320950. 9 
15 | | R 5 31 * 
„5 N 
"IF * 
245 Ie: 
245 245 
——— 


In Var, 1. the units of the firſt peo dd land under tens of the 
dividend; and 109, the firſt figure of the quot, is tens. In Var, 2. 
the units of the firſt product ſtand under units of the dividend, 
and ſo 9 is units. In Var. 3. the units of the ficſ product Rand | 
under primes, and ſo 9 is primes, &c. : 


To divide by 10, 100, 1000, &c. is to move the decimal point 
one place toward the left for ever cipher 1 in the diviſor. g 


Thus, | 2 Sod thus, 
10)768( 16.8 : 1 280 1.728 
10007680 7.68 | 100)17.28{ 1728 
1000)768( .768 100001) 28001728 
10000) 768. 0768 | 10000) 17. 28(.001728 


APPROXIMATES. 


In dividing approximates, the certain Places of the quot may be 
determined by the following 


R U LE, 


Chap. VI. DECIMAL S. 
2-0 . N 
Place the diviſor under the firſt dividual, and the abt of 


certain figures in the quot ſhall be one leſs than the number of pla- 


ces from the left of the diviſor to the firſt + or = whether in the 
5 W or in the dividend. 


Ex. I. Ex. „ 
Dividend. 1110,79286078— Dividend 1110. n929=— 
Diviſor 42.972344 Diviſor 25.8490136+ 
Certain places five, where- Certain places ſix, where; 
of three are decimals. pl four are decimals. 
. 5 Ex. 4. 

Dividend 4.675 Dividend 765. 84632＋. 
Diviſor 34.823— Diviſor 237.35 
Certain places ſour, Certain places ſeven, where- 
all decimals, ol fix are decimals. | 


But here it is to be obſerved, that the uncertain carrlage may, 
in ſome caſes, affect ſeveral columns on the left, and thereby ren» 
der more figures of the quot uncertain than the rule preſcribes. 
The ſureſt way, therefore, is, to make two operations with con- 


trary ſigns, and then the figures in which the two quots agree are 
certain. 


In order to make the reaſon of the rule appear, it will be neceſ- : 
fary to york an example or two. 


Ex, 1. 


A 
42. 9723 11100 79 286078—(25 849 


2107520 
17 _ 5 


36 86287 
38 67 50% 


— 


18780 
B 
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Herd we top, no more places being certain. The reaſon is 
| obvious ; for the right-hand figure of the firſt product, VIZ. 6, is 
uncertain ; and conſequently all the figures under it, on the right 

of the line A B, will be fo too; that is, the laſt remainder and 
new dividval are uncertain, and of courſe the N N that Four 80 
Deſk to the 79 | | NO e 


, 
| | F RO 5 
25. 349036.40 776% (42.9723 5 
1033900544 58 5 


7685 2535560 
87676275 
* 
23264111224 


18701216560 
18091430952 


60856080 
5166980272 
987 58080 
71753470408 
] 


——̃ og — 


a 2 
1 K 


Here again we  Rop, no more places being certain: and the 
reaſon is plain; for the right-hand figure of the dividend, viz. 9, 
being uncertain, when the firſt product is ſubtracted from the divi- 
dual, the remainder 356 will be uncertain, and of courſe all the 
figures on the right of the line A B will be ſo likewiſe; that is, the 
laſt remainder and new dividual are uncertain, and ſo will the fi- 
gure be that would thence ariſe to the quot. Hence the rule ap- 
pears to be juſt. ; 

From theſe two examples i it appears, that all the Gonites'! on the 
Tight of the line A B are uncertain and uſeleſs; if therefore a way 
of working, without writing down theſe uſeleſs figures, can be 
found, we ſhall then have a method of dividing long decimals, 
whether finite or approximate, fo as to contract the operation, and 
limit the product to any number of decimal places propoſed, And 
this ey be effected by obſerving the following 


R U IL E. 


Write che product of the firſt quotient- bgure. under the . 
den 


Ws © 


_ ſame method is obſeryed in 


Chap. VI. "+ 23-BM E C IMA L 9. e 


dend; and from the ſituation of the units * conſider how ma- 
ny figures of the dividend muſt be retaine 
number of decimal places intended; cut off the other figures on 
the right, and alſo the figures correſponding to them on the right 
of the diviſor; then ſubtract; eſteem this and every following re- 
mainder a new dividual; and for each new dividual drop a figure 
on the right of the diviſor ; but in multiplying the quotient- figures 
into the diviſor, take in the carriage from the right hand; as in 
the following examples. 5 : a 


to give the quot the 


Divide 95.4327 56463275 by 3.46375 28; and limit che quot to 
tour decimal places. +4 VVV | 


Contracted by the rule. 


3.463) 528) 95. 432715646327 50275518 
ESES 06: 6.927 50ʃ56 | | | ” 
261577 
242462 
19119 
17318 
1797 
1731 


— — — 


"6. 
34 
* 


G) 


In the above example, the units of the firſt produd ſtanding un 
der the place of tens, the firſt figure of the quot is tens; and hence 


it is eaſy to foreſee, that ſix figures of the dividend retained will 
give four decimal places to the quot; and accordingly I cut off all 
the other figures on the right of the dividend; I cut off likewiſe 


from the diviſor two figures that correſpond to them. 


At every new dividual J drop or omit a figure on the right of 
the diviſor, and mark the figure ſo dropped by ſetting a point un- 


der it; and in multiplying the quotient- figure 7 into the diviſor, I 
ſay, 7 times 7 is 49, and 3 of carriage from the right, (ariſing 
from 7 x 5 = 35), makes 52; ſo I ſet down 2, and carry 5. The 


| n multiplying every other quotient figure 
mto the diviſor, | 
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3. 4657528)95 7327 
692750 

261577 

242462 

19114 
„„ 3 


ION of 
The fame Example at large. 
A 


56463275(27. 55163 


1 
004 
696 


8— 


3086 
7640 


54463 


137040 


668232 
637528 


0307047 
7100224 


* 


ef 
93912588 


[29055647 : 
B : 


In working the ſame example at large, the line 41 B ſhows how 
far the operation is contracted, and how much labour is ſaved. 
But here obſerve, that by the rule for approximates the certain 
places of the quot are no more than five, viz. 27.551. And there- 
fore, in all operations of this kind, care ſhould be taken to limit the 
oer to ſo many places certain; as is done in the following e 


E X AMP LE II. 


Divide 87. 0763264525 by 9.365 407/024; limiting the quot to 
four decimal places certain. 


9.365 4017024)87.07632164525(9-2976 


F 


86603216 


ä 


278766 
187308 


91458 
84288 


7170 
6555 


— — 


615 
56 


—— 


cep. VI. DECIMALS. 


Here we put a ſtop to the operation ; becauſe, by the rule for 
- approximates, the next — of the quot would be uncertain. 


I ſhall conclude inen of finite decimals with two very uſeful 


problems. = 


to _ des. 


P R- 0 B. 
From a given multiplier to find a diviſor that gives a quet equal | 


„ 


* U L. E. 


7 | Divide an unit with ciphers annexed by the given. multiplier, 
and the quot will be the diviſor fought. 


EXAMPLE. 


What diviſor will give a quot equa to the product of 12 5 into 


che dividend ? 


Given multiplier 125)1.000(.008 diviſor ſought, 
1000 


313 


Now, if any number * dvided hy .oo8, and the ſame number | 


L be moltipli d by 125, the quot and product will be n 
oh i 00009 14375 quot. 


2 © © en 
11 
8 
33 
22 
30 
24 
60 
56 
490 
2 ; 


7315 


= 


36575 
14630 


914375 product. 


The reaſon is plain : for an unit contains the quot ,008 juſt 125 
mes; and conſequently oog dividing any number will give a 
quot 125 times greater than the dividend; that is, the 


be 290 to the Froguch of the dividend mul 


Re 


tiplied by 125, 


quot will 


PROB. 
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P R O B. II. 


From 2 given diviſor to find a multiplier that gives a  produdt e- 
qual to the quot. 
R U L E. 


Divide an unit with ciphers annexed by the given diviſor, and 
the your” will be the multiplier ſought. 


EXAMPLE. 


What multiplier will give a product equal to the quot wing 
from the ſame number divided by. oo8? , 


Gwen diviſor ,c08) 1.000(125 multiplier ſought. . 


Now, if any inder be multiplied by 12 58, and the fine aum · 
ber be divided by. oo8, the product and __ will be equal ; as 
bs ah in the example following. 1585 5 En 


785 | 0es}185000(gB12 quot. 
_ 
3925 65 
1570 64 
„ | _— 
| _ 
16 
” 
40 : 


Rvus u. If a finite diviſor divide a repeating dividend, weak | 
as in integers ; but in continuing the diviſion, inſtead of annexing 
4 very. to the remainder, annex the repeating figure of the divi- 

nd. 


Ex. 1. 


Chap. VI. 5 E CIMAL S. 


Ex, 1. | 1 Ex. : = 
9205 . 4)5. 11.2919 


5 5; 
_ 3. 4 
3704 0 66l. 11344 


37 
49 
37 
126 
111 


156 


74 | 


iin! gant Fu 
340) 56. (18,70 -˖ | Yoo)7 5. M. 094308 
S--: 30 8 Woo 
26 56,711 proof. 34 75.444440 
„ It proof. 
"2x | 2 24 
21 24 


x 

5 T7 

f 8 
* 4 * 

Fog of: hy 


3. D LIVISION of  - Par u. 


3 From Ex. 2. and 4. we may learn, that the quot Jows not al- 
= ways begin to repeat when the repeating figure of the dividend is 
5 taken down. And from Ex. 5. it appears, that the quot ſome- 
times comes out a circulate, _ | 
In Ex. F. and 6. the ciphers in the diviſor on the right hand are 
cut off; but the place of the firſt quotient- figure is determined by 
that figure of the dividend which would have ſtood over the units a 
of the firſt product, had the ciphers been retained, 


Rouen III. If a Suite diviſor divide a circulating dividend, work 
as integers; but in continuing the diviſion, inſtead of annexing ci- 
phers to the remainder; annex the circulating figures of ws divi- 


dend. 0 
EXAMPLE J. EXAMPLE . 
7)3- 370(481,481, 5)3.7.502, (7.518, 
| 28 | | 3. 3 _ <4 TY 
2 - „ ac" 3-7s 5925 proof, 
8 „ . N 
0 "2 
. Fd = 
1 „„ RL 42 
22 N „ 
"= | 
- BO 
oY. 
_ 


3 6. 5)25:0,7 8 857 142,8 
43 | | | = | | 19.5 £00000 


*557 Brought up, 92 
A 65 
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7.32) 341. F 
i 29 68 0 © 6 © 


— WH 


4470 
4452 
11809 
3257 , Eg 
2968 | 
2895 : 
2226 


6678 3 


1809 


. Rs IV. 11 the ane be interminate, W it to a vulgar 
fraction, as taught in reduction of decimals, Prob. V.; then mul- 
tiply the given dividend by the denominator, and divide che pro- E. 
duct by the numerator, T 
Here there are fix caſes; for the diviſor may either repeat or 


9 and may divide a finite, a repeating, or ESO. di- 
viden | 


Cas R I. When : a repeating diviſor dirides a finite dividend, : 


EXAMPLE 1. 
Divide 23.5 by 422 


4) 211.552.878 
20 
11 
8 | 
32 
30 
28 


E - 3 eee 


n $662 1 ** 5 82 Y 
0 & e I de ab F 
_ 21605 . ny, * n 8 3 e bd, 5 * r Vy 5 1 * vo 0 
* 1 21 1 0 1 f 
g 4 : n by \ by a 3 N 9 ef 185 7 * 1 + Foo 
1 99 1 7 g 


3 DIVISI ON of | Fart If; 
 pxAMPLE u. 
Divide 759.011562 by 2.3 = = 
8 e 


214) 683 11. 04058003 19.210437 
ö 


411 The numerator of the 
214 vulgar fraction is found 
— by ſubtracting the finite 
"2071 © part, as follows. 

1926 %% 
_— 2.37 
450 — 
428 7 : — 
224 . 
214 
1005 
856 
1498 
8 1498 


The product of the dividend into 90, 9x 10, may be readily 
found by the method of multiplying by 9,99, 999, &c. taught in 
multiplication of integers, viz, multiply firſt by 
10; that is, Move the decimal point one place 7590. 11562 
toward the right-hand; from this product ſub- 9459.011562 
tract the given dividend, and the remainder will — — 

be the product of the dividend into 9. Again, 68311. 04058 
multiply this product by 10, by moving the deci- | 
mal point one place more to the right, and you have the produ& 
of the dividend into 90 complete; as in the margin, ns 
| The operation, when conducted in this manner, may be made 
to ſtand as follows. Sade 0 1 


2.37) 590. 11562 5 
23 759.011562 


214)68311.04058( 


EXAMPLE III. 
Divide 758.816 by 6.83 = £25 


- 


6. 83) 7588. 16 
68 758.816 


61 568293. 44(111.046,24390, | 
5 den . | 9 


670 
615 8 
643 
Gig 
2844 
2460 
3840 
3690 
1500 ; 
1230 
27500 
2460 
22400 
1845 
5550 
5535 


150 


Note 1. If the diviſor be or g. it will be eaſier to work by the 
following directions. b 
I. If the diviſor be 3. multiply the dividend by 3, and the pro- <2 
duct is the uor- 3 


Ex, I. - Ex. 2. 


3) 48.750 | | -03)6.35( 
| 3 1 3 


146.25 quot. 190.5 quot. 


2. If the Jviſor ! is &, mukigly the 1 by 3. and divide 
the produet by 2. Or, multiply the dividend by 1.5 =+ 


32⁰ DIVISION ff Part II. 
$)82.5( Or thus, .$)82.5{ 
N 4 7 1.5 


n 4125 
1123.75 quot. "> 7 x ung 
| os 123.75 quot. 
Note 2. In dividing by a repeating diviſor, we may uſe the con- 
| tracted form, and have a juſt quot, provided we extend the firſt. 
product one place beyond the right of the dividend, and, in ſub- 
tracting and multiplying, borrow and carry at 9 on the right hand. 
3)48.750146.25 9982.512375 
33333 Wig _ 
15416 1383 
13333 nn REES 


The like manner of operation may be uſed in Caſes 2. and 3. fol- 
lowing; but the method preſcribed in the rule, or in Note 1. is 
more ſimple, and much eaſier. | 1 | 


Note 3. When the diviſor is any repeating digit, inſtead: of 
working by the rule, you may divide 9 by the repeating digit, and 
then multiply the dividend by the quot, Ex. 1. done in this man- 
ner, follows. | | > is e 


403.80 


00 C4 


2.25 multiplier. _' - 41-0 
L 1175 : 

I 410: 

470 


Quot 52.875 the ſame as beſore. 7 2 
| | a * 
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| Care II, When 2 repeating diviſor divides a repeating dividend, 
E X AMP L. I. 


Diride 1335 by 3 
3 


35785. 40(129 $ quot. N 
3 © © # 


"mY Arp 


6 
9 
27 
24 

24 

EXAMPLE 1 
Divide 56.0347 57 by 4. 2 = : 


4-2) 560.347 5 
4 $6.03475H 


38) 504-31 2820(13.27139 


a4 Or rather thus: 
432.865 
43-26 


m————— | 


5 5)389-4o(129. 


X45 9a, 
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„ 26% 8.0 PLE Ul. 
Divide 25293. 88 by 45 


45-8)252938.66 
45 25293.8 
410227644. 99655. 2312195. 
5 205 * 8 0 vs 0 | 


EXAMPLE Iv, 
Divig 21604 by 7. 83 = 22% 20s | 


7.8 216043. 3 
78 21604. 33 
105)1944390.0(2758. 
I4,10***. | 
— 
$343 
4935 
4089 
3525 
$649 N 


\ Note, When the Jivifoe i is 3 or 8, it will be eaſier to work by 
te directions ſubjoined to Note 1. in Caſe 1. 


1. When the diviſor is 3. or o 


J Ex. 1. | b Xe: Ex. 2 5 | 
| 917585 pes 
2.27 50 quot, | 281060 quot, 
2. When the diviſor i is 4.0 or . ß 
6 1. | | : | Ex, 2. 
His dads 
e 1 
2892, 5 quot, 8 5 1281. 5 duet. 


Can 1. When a repeating diviſor Wide a circulate, 
EXAMPLE I, 
Divide 92. 518, by . = 
92.518, : Or 1 thus ; ; | 925.185, 


832 gas 4)832.966{208, „ 


32 
32 


EXAMPLE II. 
Divide 363.57 40, by 483 = 235 


802 48.3 
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| | | | 48.2)3635-7-497» 1 | — 7 
48 363. 5,740 
435)3272- _ 32 
304335 
| | | . 
2175 | | 

| 966 
| 870 
296 

EXAMPLE III. 

Divide 93.0, 031), by 2.4% e 
2.4J)930.0, 73 170, 
| n . e 
i 1 8 65853, (37-53658, 


nt: 1680 
1561 | - 0 ww 
1196 
1115 
| 6069 
1 „„ 
= . 1338 | 
4 1305 
4 „ EE” 1115 
N | 1784 


| | Note. When the diviſor is .g, or. g, it will be eaſier to work by 
1 the directions of Note 1. in Caſe 2. | 


* 
1 2 9 
© 
Pg! 
. | 
5 ; 
4 
* 


. 
g AK Se p 
vy z f f - 
X ; 4 


5 2 bb TOW 4 | 
/ * 8 kt n 
. © © FPS 1 8 8 n 
3 2 255 i 8 . Lt * * 
Me We | 


— 


dn vecrars „ 
Ex. 1, =, . A 
307-814, 804.592, % 
23-444 aut. 213770 
ͤÜ ́ 


Cas Iv, When a circulate divides a gnite dividend, 


. EXAMPLE I, 
Divide 9 by 45. 65 4 


In order to multiply the dividend 9 * 99, 900 
I firſt multiply it by 106, which is done by 9 
annexing two ciphers; and from this produtt EY... 

* ſubtract the dividend. 45)89 1049. 83 


45 
44. 
405 
360 
360 


E x A M e Tx II. 
Divide 81 964 by 4. 36, = 432 


432 )8 114. 936(18 783416 
; 3 . . 3 


3384 Brought up, 1800 


i 


DIVISION of 


EXAMPLE IL „ 
Divide 72 by 0,148, =; | Ee | | | | 
Here the denominator of the diviſor Ty | 
being 9990, I multiply the dividend by noe "RY 
999. and that 888 by 10. 
148) 19280{4860 
392 
1272 
1 1184 
4 988 
888 
OS. 


Carr V. When a "coping divides a repeating dividend, 


EXAMPLE I. 
Divide 5. 83 by 72, =37 
3633 
5.88 


be 72)577-50(80208 
= In order to aki the dividend Bs. 1 


99, I move the decimal point two pla- 7.7, in." 
| ces to the right, and then IDA the NE 
. þ given dividend, . 144 


— | — * 


600 
576 
_ 
216 
2 24 
| EXAMPLE II. 
” Divide 25. 386 by 19.39, = 5922 


BF | 5 19+ 39,2538 $66 

1 e 25.386 

| 19 200 251 3.28001. 309 
192 


593 
576 


7 , K + "I 

7 4 12 5 

3 1728 
Y { N 4 : Ki 1 y 
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Divide 25203 88 by 555.23. 12195, — c 


555.23, 12195, 2529386666. 
5 55523 3 25293 86 
" 5552256678) 252936137 280(45. * 
22209026688 


30845850400 

27751283360 
20845870400 
27761283360 


..— 


3084587040 
; Cas VI. When a circulate divides a circulate, | 


. EXAM PLE . 
| Divide 962, by 18, =4 
ak. 
962, 


18) 95.333 (5.296, 
2 


E X A M PLE. iI. 
Divide 534.126, by 4.36, = 22 


99. 


DIVISION: "of Fart N 


4.36, 53412 612, 
4 334.126, 


432) 52878. 486, (12.4,039,0 
432. Sz * „ „„ „ 
967 
864 
1038 To the remainders I annex the 
864 circulating — of the divi- 
— . 
5 1744 
5 1728 
21686 
1296 


3904 
3888 
. 
"0 


I 5 EXAMPLE Ill 
= Divide 340.90, by 53-57 1428, Alt 


 $3-571428,)340909090.90, 
OS 7 34890» 
5357 571375) 3409087 50.00(6. 36. 
321428250 
e 
in 


3409087 50 
321428250 


*19480500 | 


When the circle of the quot is likely to run on to many places, 
Jou may ſtop the operation, and complete the quot * a vulgar 
en ; as in the following example. 


EXAMPLE TV. 


Divide 34. 56097, by 3.592, = | 5 1 
73 5 359 % 
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3. $92,)3456097 560, 
3 34.5 6097. 


V | 2524414. 
3589) 345 26.4 1463, (9 6200653 Fs 2 
2% fff Fo | 


22254 
21534 


72808 Or, 9. 6200653349890 


FRO. 


The quot would run on to 21534 
49 figures of a finite part, and —— _ 
then a circle of 95 places; 19294 i 
but L limit it at ſeven places 17945 US: > 


of decimals, and then com  ——— 

plete it by a vulgar fraction; ; 13491 
as ä El. | 7 10767 | 
(2724). 


I complete the partial remainder 2724 by annexing to it che 
circle of the dividend, and placing both, by way of numerator, o- 
ver the diviſor 3589. 

The numerator of this complex fraction, being a mixt numbers 
J reduce it to an improper fraction, by multiplying. 


2724 by the denominator 99999, and adding the nu- Ten” 
merator 46341 to the product; as in the margin: 3 
and then, inſtead of the mixt number, the 1 
tor of the complex fraction will be 235455 2. Or — 7 1 
rather work thus: Eſteem 2724. 40360; a circulate ; 3 — 
and then you find the numerator of the vulgar frac- 

tion by ſubtracting the finite part. TIM 27 2443617 


[ next divide this fractional numerator by the denominator ; : 
which is done by multiplying 3589 by 99999, as in 
the margin; and now the ſimple vulgar fraction to 3 58990000 
be annexed to the partial quot is Tri f 1. 3589 


358896417 


If the quot thus completed be multiplied by the diviſor, it will : 
produce the dividend, #2 


PRACTICAL QUESTIONS. 
1. If L. 86, 118. be 7 divided Wow 6 men, what i is each 
Ran's ſhare ? Ar L. 1 : 6. 
K. * 'T 2. Divide 


N 


7 a "= 
2 
5 


.4 5; nods "VE WE 8 VE 1 RO 1 te * 
Pack 3 RE 3 yy 2 1 _ 
N * 8 wy $ WP > Ke. 8 FI 3 TR cap RR FRY FR * We 
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2. Divide L.684 : 12: 8 among 5 men, ſo that 4 men may have of 
equal ſhares, and the 5th only half a ſhare. Anſ. The diviſor is 
4.5; the dividend is 684.63; and 4.5)68 4.63152. 1, 407, 4 = 
L. 152: 2: 9: 3+ to four men each, and L. 76: 1: 4: 35 tothe 
fifth man. „ odnk „ og „ 
3. Divide L. 486: 16: 8 among 4 men, ſo as 3 men may have 
cunqual ſhares, and the 4th only 4 of a ſhare. Anſ. The diviſor 1s 
3.75; the dividend is 486.87; and 3.75)486.83(129.82l., 
J. Divide L.8469, 35s. among 88 men, ſo as 87 of them may 
have equal ſhares, and one of them only + ſhare. Anſ. The divi- 
| ſor is 37.3; the dividend is 8469.15; and 87.3) 8469. 15 (96.975 1. 
5. Divide L. 21604: 6: 8 among 9 men, ſo as 7 may have e- 
qual ſhares, 1 half a ſhare, and another one third ſhare. Anſ. 5 
=.5; and 4 = ; ſo the diviſor is 7.83, the dividend is 216043, 
and 7.83) 21604.3(2758 1. 3 LY | 
6. Divide L. 1751, 98. among A, B, and C; ſo as A may have 
LBS ad Ck e 


; Diviſor 1 7 25 . Dividend 1 151.45 


N . = 7 2761.5 A's ſhare, 
And 1.125)1751.45(1015.3+4 .375= 380.75 B's ſhare. 
: , Wehare. 


1751.45 proof. 


7. If, in a year, or 365 days 5 hours and 49 minutes, the ſun 
complete a revolution, or 360 degrees, what is his motion per 
day? Anſ. .9856+, equal to 59 min, 8 ſec. nearly. 
S8. If 72 C. 2 zlb. coſt L. 157, 4s. what will 168 C. 8 lb. 
coſt Ke that rate? Anſ. 364.24579+, equal to L. 364: 4: 11 
nearly. _ FF 1 
9. If 25 men do a piece of work in 8 weeks 4 days, how many 
men will do the ſame work in 3 weeks and 2 days? Anſ. 62.5 
men; that is, 62 men working daily, and half the daily work of 
another man. 5 N — 
10. In L. 133: 1: 4+, how many dollars, at 374 d. per dollar? 
8 ee, ee 
II. In L. 1066: 13 : 4 Flemiſh, how many pounds Sterling, at 
3555. per pound Sterling? Arf, L. 600 Sterling. 
$5 4 8 Sr colt L. 19: 14: 4, what will 1 cot? Arſe L. 2, 
74. 80. e e 1 e 
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"CHAP. VIE 
DECIMAL PRACTICE. 
Bs he price of goods or nerchandife may be calt up decimally by 


. any 1 the — following. 


METHOD I. 


Find the decimal of the rate, viz. the value of one yard, one 
pound, one piece, &c, z and this decimal of the rate multiplied in- = 


to > the number or Jy of the — ks the price, 


> XA MPL KE 1. 
At 15 8. per yard, what coſt 936 yards ? 


The decimal of wok rate may be had 3 938 
readily from the tables. ; 85 
ys 
7488 
—— Sv, Ev | . 


70 b 755 12 


E X AM P 1 E 
At 35. 4d. what colt 346? Od 


The decimal of the Tate is : 346 : 
18 =p : | 15 


1730 

346 5 
| — 1 
 9Þ)519Þ(574= 57 13 4 
1 


— „ 
* * 1 


EXAMPLE II. 
At 68 s. 8 d. what coſt 439? - 2 
The decimal of the rate RS a BR - ö 


is 2 3) 43901466 = 14% 6 3 


1 * X. 


1 
_ == 
"0 


FR 3 * * 4 5 ** {. oval wt} 
2 e 1 ts * . n 9 
1 ET oC ERIE S014 SETS 
l - ie”; 7 3 EE. as 2 © 2 
— 9 5 e 7 
7. * | . R 


1 9 2 
e . 
* 737 „een 
7 d Bo WA G 
* 
en > 2 
"7 I 
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ric? . 


EXAMPLE IV, 
At 13s. 4d. what coſt 766? 


The Loa of the rate is , 3766 
fo I take 3 +. twice, — 
255 5 

255. ry 

\ | e EG L. . 


e 13 4 


EXAMPLE V. 
At 1 „ 8, what coſt 75 


Here 1 multiply the rate by the 4.83 
. of goods, as being ſhorteſt, „ 
2416 
33833 


— anre ne wonamma = 4. 


36250 362 10 


| EXAMPLE vi. 
At 1.3 10: 10, what colt 387? 


3.546 

38.5 
117082 
2833333 
106250 


W IRILED „ 2 


1365416136 7 * 


E Xx AMP 1 E VII. 
At 148. 84. what coſt 485? 


The decimal of the rate i 3 ñ½/„% 48.8 


9 


po = 22 
973 
9733 


— 


ps 


35.68 235 13 91 


EX AMP L E VIII. 
At L. 2 17 : 9, what coſt 16 C. 2Q. 8 lb.? 


* 


16.57 1428, 
5788.2 

331428 

132571 
13257 


47 ** 
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multiplier inverted. 


| 5 4. 


47 17 


METHOD U. 


When che rate conſiſts of pence and farthings, find how often it 
is contained in one pound Sterling, divide the given number of 


goods by this number, or by its component parts, or work by ali- 
quot parts, and the reſult will be the price ſought. 


We confine this method to ſuch rates as conſiſt of TOR, and 


farthings, becauſe when the rate conſiſts of ſhillings, pence, and 


farthings, or of pounds, ſhillings, pence, &c, it 18 ſhorter and ea- 
ſier to work by Method 1. 


To make the practice ready and eaſ : it will bo proper to have | 


at — 4 a table of rates and diviſors, len as the e ons. 


Table of Rates « and a e | 


Rates. 


RT 1 | 1 Farth. wy th Fourth. 3 Farth. ER 
d. Divi- Mo. —_—— 3 
o 1 | 3,8, 40. 8,60. i 8,40. : 
5 Þ 6,40. f 8, 6, 4. 4,40. | 4,30,.—8. 
2 4.30. 4.30, 8. 4.30, T4. ere 
se ee e . 

460. oN of 4. 60 78. 72 of 8. 
„ : 40+4 of 6. 5 40-12. : 1 25 8 5 
7 40 f. |40+6+4 of 6, 404. 40+4Þ+6 of 4. 

: 830. zor of 8. 30 ＋2 of 8. 80, xz. — 12 of 80. 
980, x3. 80,3, L12 of 80, 80, x3, ＋6 of 80. 80,X3,+4 of 80, 
10 [8,3, 30,+4,+8 of 4. |20,—8. 40, T2, ＋2,＋6. 

11 20,.— 12. 40, x2,.—8 of 40. 40, x2. — 12 of 40. | 


8,2,+5,—8 of 5. ; 


In 


334 pebinar, x PRACTICE: 7 


In the above table « pence ſtand in the left-hand column, and 
the farthings on the head, and the diviſors in the angle of — 
ing; which are to be underſtood and read as follows. 
3.8, 40. Divide the given number of goods by 3, divide the 
quot by 8, and again divide this laſt quot by 40. 
4,30,—8. Divide the number of goods by 4, divide the quot 
By 30, and from this laſt quot ſubtract one 8th of itſelf. 
_ _B8o+12. To an Soth add a 12th of that 8oth. 
4, 30, T4. To a zoth of a 4th add a th of that oth. - . 
60, 4 of 4. Divide by 60, divide again the quot by 4, and to 
the firſt quot add a 4th of the ſecond quot. 
__ 80x3,—12 of 80. Divide by 80, multiply the ue by 3s and 
. — the product ſubtract a rath of the firſt Woot. | 


EXAMPLE I. 
A 1 f. per yard, what colt 432 yards? 


— 


Br One 24= 144 
One 8th of that = 18 
One 4th of that = 45 29s. 


| EXAMPLE It. | 
; 35 what coſt 728.5? : _ 


One Sth 1 . 3 Fe 
One 4oth of that = 2, 576562582. 5 6 15 


EXAMPLE III. 
At 1d, ;f. what coſt 8472.7? 


8 One 4th = 2118 8g 5 
A Zoth of that = 70.602777 
Subtract one 8th = 8. 8253472 


13 i: 
Anf. 61 111430g=61 | 15 6 25 

EXAMPLE w. 

5 At 2 d. 2 f. what coſt 748. 2c? | 


| One ah he e | 
A 3oth of that = 6. 23541866 
Add one 4th = 1.5 5885419 


—— 


GK 
Anſ. 74 768 = is 10 25 


E * 


* 5 a | | N 
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| EXAMPLE V. 
Ar 44 1 f. what coſt 1832.6? 


One both = 30.544444 
One 4th of that = 4.6367 
To one 60th add) | 
one ath of that } = 1.90907 'E 3 2 


As. 32. 55857 9 © 37 


EXAMPLE VI. 
Ar 74. CE what coſt 28 54.63. 


. One goth 2 5t. 36909, 00%, 

One 6th of that = 11.894318, 18, 
One . of one 6th = 2.973579, 54» ED 
— „ 


Auf 86. 23380651 6 4 8 orf 


EXAMPLE VII. 
At 84. 3f what coſt 794. 518, ? ? 


"Ons boch = 9.03148, 
- Wulgply by . —— 8 


py” 19444 
Subtradt one r2th ofa one Soth = =.82762 + 


— —_ „ 


Auf. 28. 96682 28 5 


E Xx A M P L E VII. 
At 11d. 3 f. what coſt 854.75? 


One 8th = 106. 84375 


„ One 3d of that = 38.614584 
| Add one 5 of one 5d= 7.122916 
42.737 
Sobtrac one sch of one 1 85 a 


— oa __o—_—_—_— 5 1 4. 


Arſe 41 ee 16 11 14 


M ETHOD III. 
The third method is by decimal tables of rates ſuited to the 


nine digits ; ſuch as thoſe compoſed and publiſhed by the Reve- 
rend Mr George Brown 1 in 17 105 under the title of Aritkmetica In- 


finila, 


o 
836 A. PRACTICE. vac n. 


: finita, and recommended by Dr John Keill, profeſſor of arenen. 


in the univerſity of Oxford. 
heſe tables are ſtill exant, and extend from 1 farthing to 20s. ; 
a ſhort ſpecimen of which, with their conſtruction, and _ man- 
ner of uſing them, I ſhall here ſubjoin, | * 


Decimal Table of Rater, I L. the integer... 7 5 
"Rate, | Nate. Rate. Nate. 


ol q 
, ö b 


"YE RF OY 


0.57083] 0.57a875| 0.572918] 0. 5739583 
1.1418 | 1.14375 | 1.14587 | 1.147916 
1.7125 1.715625 1.71875 | 1.721875 


2.2875 2.2916 2.29588 
2.85416] 2.859375 2.864583 2.86979 18 
3.47 3.43125 34% „%%% 
3.99583 4.003 125 4.010416] 4.077083 
4.58 4.575 4.5838 4.5916 
9 3 * . 5. —.—. 


40 oa | G N PR 2 - "=> 
2 
bh 
O0 
O 


In the lett- hand column rand the nine \ Jinks: and on he right 


of 1 are the decimals of the reſpective rates on the head, Thus, 
5708 is the decimal of 118. 5 d. one pound being the integer; 
and . 571875 is the decimal of 11s. 54d. &c. I hoſe decimals 
oppoſite to 1 being multiplied through the nine digits, make up 


or compoſe the relt of the table. 


The ſuperior excellency of tables thus conſtructed is, that we 
multiply or divide by 10, 100, 1000, &c, by moving the decimal 


Point ſo many places to the right or left as there are ciphers in the 
mull iplier or diviſor, N 


Hence the price or value of any number of yards, or other 


things, denoted by a ſingle digit, or by any of its decuples, may 


be readi ily ſound. Thus, the price of 7, 70, 700, 7000, 70000, 
#COOCO Yards, at 11S. 5d. per yard, is found as follows. 


Yards, 5 55 I. 1 
7 3.99583 = 3 19 1 

70 = 39.9563 = 39 19 2 
700 999 299 11 8 
0 ο = 3995.83 = 3995 16 8 
70c00 39958.3 = 39958 6 8 
700000 = 3995833 = 399583 6 8 


8 | Now, 


* 
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Nov, erer number may be reſolved into decuples of the ſeveral 
digits of which it is compoſed; find therefore the price of each de- 
cuple by itſelf, as already taught, and their ſum will be the price 
of the whole. 


EXAMPLE I, ES 
Required the price of 7956 yards, at 118. 54 d. per yard. 


Tard.: kc | 
7000 = 401) 108333. 
900 = 516.5625 
50 = 28.697916 
6= 3. 44375 
——— | 4. . 


4566. 412500 S 4506 8 3 
EXAMPLE II. 


How much money will one ſpend in a year, or 365 days, at the 
rate of 11 & FRG: per day? = 


: Day. * 
2 300=171.875 
- 60= 34-375 
: 5= 2.864537 
5 —— „„ 
3 2095 l 14583 — 252 2 32 
0 EXAMPLE III. 
j | I A penſioner” s daily pay or wages be 11. 5 d. TIN will that 
5 amount to in 154 days? 
4 Days, L. 
100 = 57. 1875 
50 28.59375 
4 = 2.2877 5 
| 0 : . S * * WY d. 


88.0687; =88 1 4% 


Tables of this ſort may be framed ſor a great variety of uſeful 

_ purpoſes, and are eaſily conſtrued, 
Thus, ſuppoſe a table wanted for ſhowing the daily income of 
any annuity, or yearly penſion ; in this cafe, divide 1 by 365, and 
the quot is the income of 1 J. annuity for one day; and by multi- 


plying this quot l the nine , the table is conſtructed, 
as follows, | 


C. 
4 
0 
19 
N 
E 
L 


1.0, 02739726, 
21.0, 05479452, 
3.0, 8219178, 
The uſe of the table will beſt appear by N 8 5 
examples ; which take as TT, | 6 0.16 4383 56, ; 
EXAMPLE I. 5.0, 19178082, 
If one has a yearly penſion of 3751. 8.0, 21917808, 
what is bis daily income? _ $1:0,24057534» 
300= . 8219 
70 = 1917 


5 = 136 | 
— . 
1.6272 1 0 6 


EXAMPLE I. 


The yearly rent of a gentleman” s eſtate 1 1s aches * 10 8. what « can 


he afford to ſpend per day? 


900 22. 415 
60 = 1643 


8 = 0219 
0.558. .0013 , 


= OR. 7 4. 
2.6532 13 Oz 


If the income for any nber of days be required, find Sa in- 


come tor one day as above; and multiply the decimal anſwer by 


the given number of days. Or, multiply the yearly penſion by 


the given number of days, and uſe the product as the yearly pen- 
fion. Thus, in Ex. 2. if the gentleman's income for 64 days be 


demanded, you may either multiply 2.6532 by 64; or multiply 


you 5 by 64; and then work for the produit a as follows. 


9068.5 boooo = 164.3835 
ö ieee 95 
5 900 =. 2.4057 
38740 80= 2191 
ED - 4= 0109 
e oma 7. — — I. . d. 
61984. 0 169.8189 2 169 16 FA 


The 
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The decimals i in the table being circles of eight figures, I have 


uſed them as approximates, by confining the operations to four 
decimal places; . which, in affairs of this kind, is ſufficiently accu- 


If the annual intereſt of any principal ſum be conſidered as the 
yearly penſion, the intereſt of the ſame principal for any number 
of days may be found by the table, as taught above. 


The intereſt of any principal ſum for a year is eaſily found, as 


multiplied by the rate ha cent, 


EXAMPLE 1. 


cent. 
L. 
685 
— 
34. 25 annual intereſt. 
— 800 S2 2.19178 
20550 90 = 24657 
6850 90.5 0136 
890.50 2.43971 = 8 i 


EXAMPLE II. 


Required the intereſt for 80 20 of 12000 l. at 4k per cent. 


12000 
47 

| 7 

. 


5 5 10. oo annual intereſt, 
: 80 
: 40800 : 40000 = 109. 8904 
| 800= 2.19178 


* 


Uu 2 


111.7808228 111 15 74 


* 0 « 
: [F * 1 e ' 
- 15 * n 8 4 | 5 
* 1 NR. 5 gat 282 0 1 
1 rn ade 

1,46 ; - — * * 3 TT 6 AP $ 

; WL IE KA. 

23 * A - 8 FL ISLAS.» To 

1 N 5 EO wt”, 8 

SE l l at" WO gt Woo, 4 

a, 


being always the hundredth part of we product of the 2 


Required the intereſt for 26 days of 685 1. principal, at 5 per 


Aa 
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tipheation and diviſien of duodecimals, where the integer is divi- 
ded into twelve equal parts, called primes, and each prime into 


decunals of the integer, the following table iS conſtructed. 


Part II. 
DVODECIM AL 8. 


-Deviinal practice may be uſed with great advantage in the mul- 


ö weelve ſeconds, each ſecond into twelve thirds, &c. 
For (lie ready converſion of primes, ſeconds, thirds, __ into 


Decimal table of primes, ſeconds, &c. 


* 
— A 


Priiies. Seconds. Thirds. Fourths, 
V. | 1 | 5 . CN wi 
1] .o8z | .cobgy |.ooog78,703,| 00004822 | 
2 18 . 0138 . 001157. 407, . 0009645 
3 25 02083 f. 001736: 111, . 00014467 
JJ... nM: | 
4 8 02% J.002314,814,| .00019290 
5 4416 | .0347Z . 002893, 5 18, 0024112 
„ is . 003472, 222, 00028935 
7 | 2583 0486 f ene . 000337 57 
8 8 | .og 1.004629, 629, . ooo38 580 
91 75 0625 J. 05 208, 333, 00043 42 
160 82 0694 005787, og), o 48225 
11 916 07639 — — ; 


In the column of fourths, the decimals run on to eight places 
of a finite part, and nine f gures of a circle; but the finite part by 
itlelf, which alone is inſerted in the table, will be found ſufficient; 


and in the column of thirds too, the circle of three figures may in 
moſt caſes be neglected. 


. MULTIPLICATION. 
EXAMPLE I. 


5 7 _ 
What is the oral of 24 7 by 18 5 
; 

24 7 = 24.503 


18 5 =18,416 = 25524 


34 
234. 583 | Or thus: 
1 24.584333 
— — | 614.81 
1229189 — — 
1720833 2458333 
12291666 1966666 
147 98333 
245833333 42458 
ve 497468. 750 452.5790 
| 428819 
4⁵² 74305 72819 
l eee 
452.7428 
"8.91866 45 ro 
— 8.9136 
5 Eid BS 
| EE = 20.9632 
PPD 452 s 11 : 


DECIMAL PRACTICE, 


In working by the inverted method, for the repeating s im the 


f multiplier, I take 4 of the multiplicand. The reſult wants very 
little of the true anſwer, 


EXAMPLE u. 


 Mokiply 8 - by : 2 4s and 2 3 continually. 


18 . = 18.5 27 


2 47 283 18.5 


116 


1866 


Arſe 97 1 


DECIMAL PRACTICE Piet H. 
EXAMPLE IL. * 
What is the ſquare of 6 9 4=6F==? 


67 4.93825 1604, 
61 e 12 


. 11-25952595259s 
4086. "2 


9413.40 3.711 
45938271604, — 
: 8 13 
5 12 
| N ” 4 my 7 ; 
Auſ 45 113 14 | 
G | 2 Nh ES 5 : 5 | 
What is the product of 36 9 9 by 4 8? 
YZ 5 36 9 9=36.8125. 
—_— e 
= le 368125 | 
| „5 
b 1840625 
„ 1104375 
9001 288.437 5( 
14315972 | 
12 | 


= 1 3.791866 

N 9.5000 

$ EL | I2 

: 3 5 | 


„ „ In e H 


8 426. 14 3 9 6 


V 
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EXAMPLE "Y: 
7 8 
Dice 452 8 11=452.7430g 
by 38 5 = 18.41þ= 1402 
8.416) 4527.43075 
1841 .. 
e gente 750(24. BJ 5 


EXAMPLE II. 


Divide 97 697. „ 
N 2 3 =. 2.25 and the quot | 
by 18 ; = 18. 5 


18. 595 
2. 25)97- 125(4316(2-3 
900 370 12 


— — 


712 616 2 


TT 


EXAMPLE III. 


„ 


Divide 14 3 9 6= = 14 215974 
o 36 9 9 236.8125 


36.8125)14-315974 (36 
1104375 42 
3272222 4.86 
2945000 12 


327222 5 8 Arſ. 4 8 
EXAMPLE Iv. 


. ” 1. 


Dwide * 9 11 0=65. 82632 
by 8 1 10 112 8.159142 


02 6 826398 (8. 06788 


—— * 2 9 | 


"57113 Anſ. 8 0 9 8 2 


EXAMPLE v. 


1 2 


Divide 15 o © 0 = 15.000000 
by 3 6 11 9= 3.581596 
3.581596) 15. oo0000(4. 18809 


„„ „ „q 60“ 14326384 


673616 
358159 
315457 
286527 


—— 


28930 


28652 


— 


Carried up, 278 


Brought vp, 370 
4860 


—— 


28 
27 


i 
hn] 
t 
2 


* 

> 
[LS] 
OI 
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% _ PRACTICAL QUESTIONS. 


1. In a Jog of timber, whoſe length is 6 feet 3 inches, breadth 

3 feet 8 inches, and thickneſs 2 feet 3 inches, how many cubic fect, 
and what the value, at 6s. 9d. per cubic foot? Anf. SL cudie 

| feet 6 primes 9 ſeconds, and its value L. 17: 8: 0:24. 
2. The area of a rectangular floor is 919 ſquare feet 8 primes X 
11 ſeconds, and the length ot it is 38 feet 9 inches 6 lines; . 
is the breadth? Anſ. 23 feet 8 inches 6 lines. 
3. The ſolid content of a parallelopiped is 86 cubic feet 7 primes 

| 9 ſeconds 6 thirds, its length | is 17 feet 6 inches, and its breadth 
1 foot 11 inches, What is che thickneſs? Anſ. 2 feet 7 inches. 


* 1 * 4 * - 1 _— - — * 2 * * — — — . 2 — 
TY + _ — SS TIEN A —_— : YE 8 2 5 . TIF 
4 wats 2 n — . : to . py TD _ Le da os 8 7 
SS EI, ” * ** 8 2 8 1 n 8 - D 
> DV 
= 2d 


N 9” a” o — 1 vs 1 LAPS ws - \ — a 
2ͤ w—— 
r Sa _- . 


ag CS * ed 
n 
3 P 13 

2 


s EXACESIM AIs. 


Decimal practice might likewiſe be uſed to good e in the 
arithmetic of ſexageſimals, as it would horten and eilitate the 0- 
perations. 
Sexageſimals, ſtrictly ſpeaking, are degrees, minutes, eon | 
thirds, &c. where each depree is divided into 60 minutes, and 
each minute into 60 ſeconds, &c.; but under this title is alſo u- 
ſually comprehended the diviſion of a ſign iute 30 degrees. "Ty | 
are commonly marked as under. 


. deg. min, "Ge: laura. 


0 n 14 3 


2 24 386 „ 48 &e. 


Serageſſ mals properly belong to aſtronomy, being uſed in com- 
putations of motion and time, where the degree of motion, and 
hour of time, are equally divided into 60 minutes. The prefer 
_ ence of the decimal method to that of the ſexageſimal, will appear 
trom the tollowing example of addition done both ways. 


Sexageſamally. | 1 8 
Sgr. 8. 
10 10 47 17 = 10.6929 3, 518, 
7 18 50 40 = 7.62814, 814, 
9 25 30 20 = 9.85018, 518, 
11 10 40 50 2 11.356601, 851, 


— 


3 15 49 7= 3-52728,703, 


"I the above example it is 1 that even in addition the 
decimal operation is more ſimple and eaſy than the ſexageſimal, 
eſpecially if care be taken to uſe no more decimal places than what 
are . neceſſary. | 
* x But 


N 
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But in multiplication and diviſion the advantage of the decimal 
method is ſtill greater; for in the ſexageſimal way the operation 


18 extremely tedious; whereas, by working decimally, it is per- 


formed in the ſame manner, and with we fame ns as in node» 
cimals. 


VULGAR FRACTIONS. 


Decimal practice may ſometimes be profitably uſed in the n | 
metic of vulgar fractions, the operation being ſhorter and eaſier in 
the decimal than in the vulgar way. 1 1 ſhall illuſtrate bs. © a 


few examples, 
by ADDITION. 
Ex, 1. What is the ſum of +8 1.2 ? 


Ex. 2. What i is the ſom of 147418144 of ; 0. 2 
=14.875 
= 18.6666 
1 1 | = .625 6 5 . 
—— 2. 4 i 


Ex. 3. What i is the ſar of faebbog turd Troy? 25 


„ 

252 35-5 

24 T7 24-3333» 
127 . — 12. 2,725 


eee 2. ow 
72. 5,06, =72 I 5Tr 


u. SUBTRACTION. 
Ex From 1 ſubtract +1. 


| Ex, 2. 
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Ex. 2. From 4 + of 3 ſubtract 4 2 of 2 w. Troy. 


15. 
15 1 = 3833 


Ex. 7. From 347 ſabtraR 225 days. - 

2 of 
= 36.33 
E — 22. wy”. 


"I 4 

13. 30 i 12 
f. MULTIPLICATION. 

Ex. 1. N 19 r by 227 feet. 


1047 on = 19.587 
224=22,3==5= 201 
19587. 
3916866 


— 


9)3936.250 
437367 437 $2 


yards long, 5+ y_ wide, and 2+ yards woug. © 


107-2 50= 1074 ſolid yards. 
Xx 2 


347 


Ex. 2. How many ſolid yards of digging in a cellar that is 8 


Ex, 3 


4 — — pa ; 3 _ * 
42 * PN : d * 
* Ft - = * — 5 2 * 
CIT a — n +. - i" ati _ 
1 1 * 9 


3 DECIMAL PRACTICE. Far ll. 


Ex. 3 it a ciſtern be 12 feet long, 7 feet wide, and 3% feet - x 
deep, ow many wine-gallons will it hold, the * in a ſolid 
wot being 7. 5195 s | : 
IS. 7.4805 19. 
=. OO 29922077, 
3-5. 6732467 53s 
e ö | 1496, — 2 — 
„ M. gal. 
2 85 3199. 272727, 19 ; 
2040. 
Iv. 51 v I'S. 1 0 N. 
Ex, I, Divide 622 J. by * 
Vr — 36, and 62 = 6.38 
36,638.88 
00 6.38 . 
— „ 
3008525 EY Si 11 44 
3 „ „ 2 | 
272 
252 
250 I 
216 6 
340 
324 
160 
144 
16 | - 


Ex. 2. If the ſolid content of 2 cellar be 107% yards, its breadth 
53 yards, and it; depth: 4 yards, what | is its length? 


2.25 


Chap. VII. 


Fe 2.25 


55 1800 


Ex. 35 | Divide 43 Lies of 2 To 


45 = 43: 63, and + of = 


T 43 63. 


| 48)3927. 27,(81.81 67 


5 


RULE OF THREE DIRECT. 
"Decimal practice i is frequently the ſhorteſt and eaſieſt method 0 af- 


operation i in the rule of three. 


E X A M P 
14 of raiſins coſt L. 


5 2 15. 
- Salas ſtate 3 1 14 
Decimal ſtate 32 375 


* I 


If C. 3: i 
colt at that rate ? 


3-375)68.34375(20,25=20 5 


: DECIMAL PRACTICE. 


5. 5)107-25(19. 5o(8 $=83 


L E I. | 
10 2.2 6, what will 6c. 30. 
8 2 6 2 6 3 
: 10.125 : 6.75 

50625 

70875 
60750 


349 
Ta.. 


2. 530 


I I ?, | | = 
0 = 


= 2 


5. 


6750 * 
8437 
6750 


16875 
1 


SH”. 
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EXAMPLE I. 


Part II. 


9 


IF a wedge of gold, weighing 141b. 3 oz. 8 dw, coſt L. 514, 


48. what 1 is that per ounce? 


RY WATT 
1 ſtate 14 3 8: 514 4 
* ſlate 14.287 514.2 


142863) 
1428 42.850 


12855) 385650 (3 4. 


— 


EXAMPLE UI. 


If 1 yard colt 85. 0 d. what will 24824 coſt? 


7. "Na & IM 


-Volgir ſtate i: $- 4 3: 24824 
Decimal ſtate 1: 416 :: 3482.3 
41 375 

375 174115 

2437633 

10447000 

9100) 13058750 


EXAMPLE w. 


= 


So 


1 
01450 10 51 


If 15 hogſheads 3 firkins and 8 gallons of beer coſt L. 24} 13; 45 


what is that per * and per gallon? 


Hbd, 


p * ö 6 , - . . 
" Lt 0 N 7 n a S648 Li Foe 4 ls * 8 * * 1 
ew" R . by * n N q oP SOOT ITY * Tl. 2 
= of 3 * 7 * * - pA : = I = * 4 = 
4 & * * * * * ' P 1 * 5” . Y * ** P N K d 
- 2 £ 18 N 7% | 
: o 8 : , 
f 2 . 
* . 
: * Pa. 
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fg L +. 4 Hd. 
40. Vul Ate 15 3 8 : 24 bs 3 
5 | Decimal f ſtate 15.6, 48 1, | 4 


156325 1e8— 


351 


8 
2 
= 
D 
S 
S 
©» „ 
buy buy 


901016 496. 
781625 and 


1193916 103 
1094277 54 


# ———— — cans. — 


996416 497 
937950 — 


1.57637 21 61 per hhd. 1156916 
5 52919 —-— * gallon. 1094275 


RULE or THREE INVERSE, 


EXAMPLE 3 


Tf 1 borrow L. 64 for 8 months, what ſum lent for 12 months, 
or a Year, will denn the favour ? 2 


Vulgar Nate 1 : 64 :: 5 ] 
Decimal ſtate 1:64:: 


—_— is L. FE 4. 
1 3 . : MS 


ES: Or thus: 


n 3)64(21 
54 31 


% The ſame 42.6 as before. 


EXAMPLE. 


1 1 poles or yods i in length and 4 in bread make an acre, i 
what 


7 K Ny * * THT, Db CRE CEN 7 57 / 
n * . 
— P - 
| 
1 


352 as DECIMAL PRACTICE, Part II. 


what muſt be the __ to make an acre — the breadth i is 3 2 
Poles 1 yard? 


„ . 
Volgar Nate 4-1-3140. : 
Decimal ſtate 5. 18, 4⁰ 2 


5 nad 


4 
X ok 
5. 18 160 
I 160 
513) 15840 (30 877= 
4539 | 
7 abs 


= 


3960 
3591 


3690 
4 
e 
COMPOUND RULE OF THREE. 
EXAMPLE I. : 


What is the intereſt of L. 75:10: 4 for 8 months, at the rate 
of 5 23 85 cent. per annum? 5 


VF oF M. 
Vulgar ſtate - 12 * 100: 37 10 4* 8 
Decimal ſtate 12 x 100 : 5: 75. + 8 

e - | 
1200: 5 :: — 55 
1200) 3020.66 
E J. . 


2.5174 = 2 10 4 


T1 he Grapie ſeparate operations of the ſame example follow. 


100 : $45 75. 516 12 : 3.11583 2 8 
1100)377582(- 12)30. 208660 
377583 2.5175 Aa. 


mem r N Ho * , 
7 Lag 
7 | 
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EXAMPLE II. 


If 4 acre of graſs be cut down by 2 men in 3 + day, how many 
acres ſhall be cut down by 6 men in 3+ days? 


B. . 4; M. 


"Palgir Rate Ex 237 $2: 6x34 
| Decimal ſtate x2: 55 :: 6x 33 
2 VV 
” 1.3 ) 15.00 { 20.0 
„„ . 
— — Acres. Rood, 
12) 135.0 ( It; I "SS 
55 42 : | 
30 
24 
. 86 
60 


XAML E Il, SY 
If 120 men in 20 days drink 42 hogſtfeads 3 firkins ans 4 . 
lons of beer, how much will 80 men drink in 50 days at that rate ? 


33 . N . 
vul rar tate 20 * 120: 4: 5 


1-43 74 3: $0xX-50 
' Decimal ſtate 20 x 120 : 42.5,740, :: 80 Xx 50 
2 20 4000 2 „ 
—— Hf. 4. b. 
2400 * 296.70. 95679 =70 5 % 57 
1 2 00 „ 6 „ | . 


229 
216 


DECIMAL PRACTICE, 
EXAMPLE IV. 


If 4 men caſt a ditch 84 feet long, 34 deep, and 24 broad, ir 


94 days; in how many days will 8 men caſt a ditch 2 5% feet long, 
64 deep, and 43 broad! ? 


3 4 MD. ML 3 
e 2315 BY x : 9 5 * 25% Wy: * 4 


Decimal ſtate 225 134 8.5 * 8 92 175 425.8 * 6.6 4.5 
N 1 
F 322 
686 8 2686 
6666 NO. NO 
e . mw 30.00 
ZA . 
- ; S 2 
— _ 3060 
6375 WE 


"annie 28 560 ) 56 days, Al. 
2550 
3060 
3060 


— — 
- 
4 


P A A 'T III. 


riety of uſeful rules. 


n 
VV 


„ ee called alſo Company,” or Parra i is when 
two or more perſons join their ſtocks, and trade together, 


* 


| double, 
. Fellowſhip avitbeat time, 


ing proportion. 
As the total ſtock, 
To the total gain or loſs; 
So each man's particular ſtock, 
To his Maire of the gain or loſs. 


1 Oueſt. 45 A and B make a Joint back A puts in 121, and B 
$1.3 ey gain 51.: What is each man's ſhare ? 


CO Stock. 21 Stock. 
A- lock 12 + A. If 20: 5:: 12 


„ i ee 8 5 8 
Total ſtock 20 + EE a0 ge 


; . Sisal. Cain. Stock, e 


B. It 20 2-533 8 Þ ö : 5 
5 | Ee 

— | "As gan 2; 

240040 PE B's gain 2 


B's gain 2 . Total Lav 5 proof, 
e. 2. A, B, and C, make a joint ſtock: A puts in 181, 


ſhare ? 
I y 2 


Practical inn ie or, Arithmetic vulger 
and Decimal, reduced to PRA CTICE, in a 19 855 vas 


dividing the gain or loſs proportionally among the partners, 
Fellowſhip 1 is either without or with time, called alſo 1 * or 


Queſtions in fellowſhip WRONE time are wr ought 55 the Gen- 


B 117 1 . and C23 .; they gain 265 1.4 What is each man's 


* 
* 


— . 


Total Boe 


= Stock, Gain. Stock, 
1 A. It , 429 2⁵ 4 78 B. If 429: 265 
re 
* 1858 - 20F | 
| 1 — — 1 BYE 
45 4:9)20670(48 1. 
—— 2730" | 
2510 | | 
3432 | 975 
98 e 
SS”: = HJ 
— BN 
429) 1560(38. 
a 


— — 


3003 


—— 


21435 
3 . 3 195 
— 0 
4290327607 d. 
23803 15 


; | E $3 


2145 
%% ow, hs 

4 195 
8 9 
429) 1092(2f. — 
— 429 
(234) 


(351) 


8 3 
« | „ 


4-4 
Anſ. Gain of 


F 
1h10 16 


Proof 265 © 


9. - ©: 


FELLOWSHIP, 
3 
CA 78 
Stock of 4B 117 
(C234 


e Stoct. 


429)31005(72 l. 


429) 23405 
429) 224005 d. 


858 429)7 8001 f. 


d. +4 Rem. | | . 
234 


— 


Part III. 


9” _ 


Stock, Gain, Stack. 


117 . 1 265 :: 234 


234 
1060 
„ 
$30. - 
| 429)62010(144 1 
"on 
1911 
1716 
1950 
1716 
234 
20 
429) 4680(103. 
429 5 


3 
12 
429) 4680010 d. 
429 
390 
1 
0 f. 
1287 


(273) 


351 
73 


858 
. Note [, 


5 : Wanne ot ith #. us 2 * 
1 0 
Bs „ 


"TIT Ig „ 15 
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Note 1. When i in any queſtion there happen to ** remainders, 
they muſt be reduced equally low, ſo as to be all of one name; 
and then their ſum will be either equal to the diviſor, or exactly 
double, triple, &c. of it: and accordingly 1, 2, 3, &c. carried 


from the ſum of the remainders, and added to the particular gains, 
will make up the total gain; or the diviſor will always divide the 
ſum of the remainders exactly, and the quot added to the particu- 


lar gains will give the total gain. 


Note 2. When the partners have equal fares of ſtock or capital, | 
their ſhares of gain, loſs, or neat proceeds, is found readily by di- 


viding the total gain, loſs, &c. by the number of partners, thus. 


Suppoſe A, B, and C, were equally concerned in a voyage to 


Virginia, and that the neat proceeds turned out to 5751, each 


Partner; 8 ſhare will be L. 191: 13: 4, can =p as under, 
| . 5. d. | 
3057506191 13 4 | 
Note 3. When the fractions denoting the partners Bates of ſtock 


or capital have all the ſame denominator, their ſhares of gain, loſs, 


&c. is quickly found, by dividing the total gain, &c. by the de- 


nominator, and multiplying the gut 14 the reſpective numera- 


tors; thus. 


Suppoſe A, B, C, and D, buy a ſhip for a ſum of money, 


_ whereof A, B, and C, pay & each, and D & or 4; and that her 


freight on a dann amounts to 260 1. the partners thares are {ound 


as follows. 


6)260 
2 43: 6 : 8 to A. 
43 : 6: 8 to B. 
43 : 6 1 8 to C. 
130 . 
- Proof 260 8 | 


"Note: 4. The operation may ſometimes be ſhortened: or ſucilita- 
ted by firſt finding the gain, Joſs, or neat proceeds, per cent. or 
per pound, and then working by the rules of practice, thus. 

Suppole A, B, and C, join in an adventure to Barbadoes, 
which, with all charges, amounted to 20001. ; whereof A paid 


zoo. B Go J. and C 1000 l.; they have returns in goods, which 


being diſpoſed of, the neat proceeds amounted | to L. 3333: 6: 8: 


What ſhould each partner get? 


If 2000: 4333 6 8 :: 100 
J) 
CFC 
= 

1313 


12 


—— 


9 


4 358  FELLOWSH P. Fart III. 
A A i 216 13 4 per cent. „ O59 of; e ei ads - 
_ "y00-=p 8060: 1 4 A gets 860 13. 4 

4 2008 433. 38 e 5 
4 boo = 1300 Seo B gets 1300 

Z 1000 = 2166 13 4 C gets 2166 13 4. 

Proof 4333 6 8 
As ain, kippoſe A, B, and C, Join in an adventure to e, 
and ſhip off, on their joint credit, goods to the value of 3000 I.; 
and, to complete the cargo, the partners, from their own ware- 
houſes, ſhip off ſuch goods as they had proper for the voyage, viz. 
A, goods to the value of 1001. B 200 l. C 300 J.; the neat pro- 
ceeds of their returns in ſugar and rum omnes to 6930 5 ; 
What ſhare of this belongs to each Partner: 1 
| 3600: 6930: 1 
360 : 693 2 1 
10 % 1 
4 „ x 8 IS per I. 
Pe Shares, 

| | ” how 2 | 
1 "A's PE 1100x979 = 84700, = 40 2117 

392 B's ſtock 1200 x 77 = 92400, -40=2310 

_ C's ſtock 1300x 77 =100100, ＋ 40=2502 10 
Proof 6930 
| Decimalh.. _ 5 
Boe 3. A, B, and C, make a joint ſtock of 735 _ whereof 
„ „, os RE 
Y A puts in 277 13 4=277S 
H B ——— 163 6 8= 1633 
Total fdck 525 735 7350 
T wy gain 49 J.; required each man's be. 
L. 3 
TR a 277.6 : 18.51 A 
If 735 40 :: 4163.3: 10.8 B 

. 294. 1 19.6 C 
1 55 49.00 provf, 

* But the eaſieſt way is to find the gain or loſs per J.; and by this 
| multiply each man's ſtock. This common x multiplier is found by 
88 | the 


— 
Chap. I, FELLOWSHIP, 255 


| the rule of three, or ſimply by — the total ON or loſs by 
«he ſum of the ſtocks ; thus: 


| PR Ry . | | 
As 735 * 49 1 . og common multiplier. 
. . > hs | | 55 $5: „ 
2776 x of = 18. % § 


= 18: 10 2.6 
And « 163 3 * 06 = == 10. $3 =10 17 9.F 
294. X.0f = 19.6 =19 120 


49 00 \ proof. 49 oOo 0.0 


an fappoſe A put in 151, B 241. and © 331. and gain 
63 I.; what is each man's ſhare of ſaid gain! 5 


72063 0.87 5 common multiplier. 
re Ts WD 
15 x 875 = 13. 125 = 13 2 6. A's ſhare. 
ti e 0 Bsõ ſhare, 
33 * ro = 28. 875 = = 28 17 6 C's ſhare. 
63 To procl. 
4 MORE. EXAMPLES. 5 
Que ſt. 4. A, B, and C, make a joint flock: A puts in 4601. 


B 510 l. and C 480 . they gain 340 J.: What is each partner's 
ſhare ? - 


; © Ba: 4. £ Rem. 


Cf. = 
Anſ. Gain of 3B 119 118 2 110 
CE C N 95 


Proof 340 00 o © 290 


Queſt. 5. Three perſons. trade together: A puts in 230 1. 


B 5291. and C 3441. 105.3 they gain 520 J.: What is that to 
each! 


„ 4. Rem. 
A 108 7 


_— 7 7⁴ 271 
Anſ. Gain of 4B 249 5 7 844 
© 1204.54 W102 6 9 1092 ; 
Proof 520 0 © 2207 | * 1 
Queſt 6. A, B, and C, make a joint ſtock of 32 Gus whereof WE. 


A puts in 1026 J. B 985 J. and C the reſt; by misfortune they loſe 
2000 J.: What Park of that mult each bear ? 


N rn £ he, TW VO IT OCT II 
WEST IR Wir 9 BET n r Tod 
* 1 ee 
„ EET 
„ ee 


<A 


* * 5 1 
4 , \ $5 
by . 
| 
| Ts * 
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3 Rem. 
„„ 928 
Anſ. 4B bog o 84 1240 
| e 764 14 10 1088 


Proof 2000 o 0 3256 


Dust. 7. Four partners, A, B, C, and D. built a ſhip, which 
colt 1730 J.; and the freight for her firſt voyage amounted to 
370 l.; of which A's ſhare was 74 J. B's 1111. C's 148 l. and 
D's 37 J.: What was each partner's ſtock? 

(A's ſtock was 346 
2 — ul 

„„ 
555 


Total ſtock 1730 proof. 


9:e/1.8. A, B, and C, in company, gain 261.: A put in 201. 
B 30 l. C a ſum unknown; C took up 16 J. of the gain: What 
did A and B gain? and what did C put in? e 7s tj bg 
A's gain 8 
Anſ. 4 B's gain 12 
Os ſtock 40 


Queſt. 9. A, B, C, and D, in partnerſhip, had a joint ſtock of 
600 1. and gained a certain ſum; of which A, B, and C, took 
up 601.3 B. C, and D, yo; A, C, and D, 80; A, B, and D, 
70: What was the ſtock and gain of each partner? 5 

Stock. Cain. 
IJ. Es 


Anſe 


II. Fellowſhip with time. 


In fellowſhip with time, the gain or Joſs is divided among the 
partners, both in proportion to the ſtocks themſelves, and alſo in 
proportion to the times of their continuance in company : for the 
lame ſtock, continued a double time, procures a double ſhare of 
gain; and continued a triple time, procures a triple ſhare of gain; 
that is, the ſhares of gain or loſs are as the products of the ſeveral 
ſtocks multiplied into their reſpective times: and accordingly que- 
{tions belonging to this rule are wrought by the following propor- 


tion. 


9 — f e 
I 5 0 


E 


J 


"Up! I. 


ſpective times, 
To the total gain or loſs ; 
So the product of each man's ſtock into tis time, 
T o his ſhare of the gain or loſs, e 


© 


1. A put into company 40 J. for three moths; B 151. 


for 55 ; months ; ; they gun. Jol.: What ſhare mult each man have! ® 


A 40x 3 2 120 third term for A's ſhare. 
B 75 x 4 300 third term for B's ſhare, 


420 firſt term. 
A. TRE 20:1: 120 B, 1420; yy : 300 : 

e 20 8 0 e © Wo 
— . SE A's gain 20 

achtest. 4200) 2 1000050 1, B's gain 50 
84 | . 210 . 
— . Tot. gain 70 pr. 
( 8 (00 


. "ed. 2. A put i into company 4601 for 8 months, B 2791. ſor 
10 months, and C7351. for 6 months; they gained 1000 l. : What 
mare of the gain mult each have? 


A 56O * 8= 4480 third term for A's ſhare. 
B 279 x 10= 2790 third term for B's ſhare. 
C 735 x 6= 4410 third term for C's — 


11680 arg term. 


e j os "205 8 rol Ay "0 
A. If 11680 : 1000 :: 4480: 383 11 2 3 208 
B. 14211685 : 3000-7: 2790 228 / 4 3 80 
Q. It 21680; 5 10003: 441053 397 - 11-4: $86 


Proof 1000 00-00 1168 


| | Decimalh. : 
Bf. 3. A, B, and C, enter into partner ſhip, viz. 
3 


A Puts in 58 10 o ſor 8 onthe 3 weeks, 
B 65 15 o for 6 months 4 days. 
C 48 17 6 for 12 months 2 weeks, 


They ein 12 251, 148. What is each man's ſhare ? 
{, 2 wy I. 


r E L LOMWSHIT＋. 3562 


As the PI of the products of the ſeveral ſtocks into their re- 


A 


222 - a 
e e a robs 
4 


— i ks — ny 
9 A + ot N — 
phage 
. 3 * 44 
7 Q - : <p - 
ol * 2 7 1 
w _—_ 8 


— — 2 
- - ——— 
Sf 5 


FELLOWSHIP. Part III. 
Ty 3 Mon. Prod. 

A's ſtock 58.5 & 8.75 2511.85 

B's ſtock 65.75 x 6.1428= 403.8891 

C's ſtock 48.875 x 12.5 2 610.9375 

Sum of the red pa (ode 

42. 1449 A 


33-2539 B 
50. 3011 C 


125. 6999 proof. 


- 403.8391 


1265 -2 : 
£ _ (610.9375 


As 1526,7016 : 


Total gain nearly 


But dere too > the eaſel method is to find the gain or Joſs 55 1. 
and then make this a common multiplier of the n progs of 
the ſocks and times. Thus, | 
125. 7 : 1: 08233 common multiplier, 

B 403.2891 C 610.9375 
33280. 33280. 
n 

8077 

1211 

. 

33.2520 
The Mares of the gain are nearly the ſame as ; before. | 


As 1526. ord 


A 511.875 
Multiplier 33280. inverted 


— — 


40050 


MORE EXAMPLES. 


Oveſt. 4. A, B, and C, hire a paſture for 1 A puts in 40 
cows for 4 months, B 30 cows for 2 months, and C 36 cows s for 5 


F 

A's ſhare of rent 9 
Anſ.. B's ſhare MN 5 
CC's thare - = 10 


Proof 24 


mouths : WAA thare of the rent muſt each pay ? 


4J. 
1 
12 
16 


Sue. 'S A, B, * [HO agreeing to trade together, A puts in 


529 J. for 4 months, B 329 J. 


months; they gain 540 J.: 
* 

| A 1823 16 4 

Anſ. 35 199 9 5. 

S 156% 5 ic 


- 


for 7 months, and C oo l. for 2 
What is each man's ſhare ? 


Rem, 
2504 
1332 
2583 


Proof 549 o Q9 
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040,1. 6. A and B enter into partnerſhip for a year; according- 

* ly Aputin the firſt of January 50 I.; but B could not put any 
money in till the firſt of May: What ſum muſt B then put in to 1 
pe 1 to an a {hare of the gain at the year's end! „ = 


1 A, B, and C, agree to trade. in company for 14 
months: : 4 put in at firſt 3641. and at the end of 4 months he put 
in. gol. more; B put in at firſt 408 l. and at the end of 7 months 
he took out 86 J.; C put in at firit 1431, and at the end ot 3 
months he put in 86 1, more, and at the end of other 5 months he 
put in 1001. more; at the year's end their gain was 1436 .: What 
is Fenn man's ſhare 3 ? 185 | 


5 "IF : 75 * 
3 A* 8 gain 556 1 6192 
A. B's gain 529 18 9 3406 


C's gain 349 9. 2, - ans 


| Note. Queſtions i in Jooble fellowſhip. are proper exerciſes for the 
learner, but ſeldom occur in real buſineſs; differences in Point of 
; Jun beg — * ws an | intereſt account, 


CHAP. U. 
FACTORADE 


AAors are agents or doers, Nelli abroad, or | beyond ſeas, - 
who act for their employers; and for their trouble are gene- 
rally allowed, in name of commiſſion or fees, ſo much per cent, 
The computations they have occaſion for are ſuch as occur in the 
ſolution of the following or like queſtions. | 
- Queſt. I. A B's ſales per the Swan amount to 675 1-193, $6;5-: 
What i is -the commuliion at 8 per cent ? 


; Decidbath: 
* 8 . 4 e 
Hide 84: 614 18 8 If 100 : 8 675.92 
L. 54.0 — 5 4 L. 54.0744 
m0 | 20 
6. 19 8. 1493 
12 | 12 
d. 5.92 . 
4 4 
' f, 3.68 f. 369 


5 — 2 1 2 Duel. 2. 
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Queſt. 2. A factor buys, and ſhips off to his employer, goods to, 
the value of L. 1334: 11: 57: . is the commiſſion at 5 per 


* 


cent? 
: Decimally. 
” F 1 L. 
H 100 5 13% 12: 5+: If 200 1 1334. 7195 | 
ET I ET 7 
i | es 
8. 14.57 | 6. 14.57 7187500 
I IC r 
0. 6. 6.86 N 5 4. . 6.862500 
f. 3. 25 5 ins f. 3. 35 
Queſt 3. The prime c coſt of a parcel of conſigned goods, per 
invoice, is L. 37: 8: 17; theſe the factor ſells at 25 per cent. ad- 
Vance on I ThE invoice: What 18 their value in the ſale? 
5 = Decimally. | 
95 „ . 
If 100 : 75 37 8 11 If 100 : 175 :: 37-40625 
5 (8 . ooh 45 "mn. 
BY, 18703125 
„5 26184375 
— 3740625 
8977 . —_— 
er 1+; th 65.4609375 | 
— 20 
05 35910 | — 
Bo 3 75 | . BS * 98197 500 | 
17955 —— 
„ 5 | +" 2.62500 
|  4)26932.50 1 | — 
. — — 5 2.500 
1206733 „ 
20) 5611 


28 1 1 advance. 
37 8 17 prime coſt, 
65 9 22 value in the ſale. 
5 Que ſ. 4. 


L yi, <ul i 


* 
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Oueſt. 4+ The neat proceeds of a ſale is 6201. 12 8. 64d.: To 
what value ought the factor to make returns, ſo as to clear thg 
debt, and have 5 per cent, commiſſion on the returns B 


* „ 
If 105: 100 2262 
N 20 

12412 

14890 


595802 
100 


0 e e 4) 
105) 590 5802000567430 
323 — 


l x 
735 . 

452 

420 


—_ 
315 


(50) 


L. 


630 20) 11821 5d. 


Value of returns 591 
Commiſſion 29 11 1 


: Decimally. 


o 12 64 If 105: 100 i: 620627083 8 


105) 62062. 708350 1.734 
8 „„ | 20 


— 12141857 2. 


„ 
3 


956 8. 1.4680 | 
8 


14 


3 d. 5.616 
1% N 


. f. 2.464 


735 
358 

* 208 

433 
420 


———— 


(13) 


Proof = 620 12 6% 


Que ſt. 5. A factor buys for his employer goods to the value cf 
L. 7864 : 16: 8: What will his commiſſion come to at 27 per 
cent.? | . 


— 


"a : | * he” 


FACTORAGE. i Pani. 
2% per cent, is 15 of 100; and therefore, , 
By 'y Pradlice, Decimalhy, 
g 3 75 d. I. 4. d. A i / 0 
does 16 8098 12 5 An ſ. If 100: 2.5 7864.83 
— | 3 
5 20 3932416 
. e L. 25 ä | 
Rem. 16 ; . . 
— | 0 „ 8. 12 1 
ace e 
4. 5.00 


FR 6.1f 1 grant a draught on Tan for as . and be 
allowed 14 per dent. in name e of premium or commiſſion, what wil 
what A amount to? | 


1 per cent. 788 =248.35 
IDs of that =12-0875 
+ => of chat - =:6.04375- 
I. 66. 48125 
ä = 20 
8. 9.0250 
12 


d. 7.500 45. L. 66:9: 7% 


| Some, inſtead « paying a premium, chuſe to take the bill pay- 
able ſo many days after date or fight ; and in this way, 73 days 125 
are reckoned equal to 1 per cent. 


veſt 7. A factor 1 7 off, by his N 8 1 ooods to 
the value of L. 97: 5 : What will his eommiſſion at 2 per cent. 
amount to? 4 


„ Chap. II. FAC TO RAGE. 367 
2 pñũer cent.. = of 100. „ 

By Practice. ED oem KN Deeimally. 
CV | L. 
50) 94% 5 8(1 18 104 Anf. If 100 2 N. 

e VVV 

nw e e e 

9450 5 e, eg 

1 e I | | 8. 18.913 = 
r 1 , d. 10.960 
Rem. 48 i e 

d 

— (42 


: MORE EX AM P-1..F-$9: 


Queſt. 8. A factor ſhips off for his employer goods to the value 
of L. 1629 : 4: 31: What will his commiſſion at 5 per cent. a- 
mount-to ? -; An/;*L. $19: 25; | „ 5 
Que ſt. 9. A factor owes his employer L. 262: 11: 72: How 
much ought he to remit, in order to clear the debt, and have 24 
per cent. commiſſion on the ſum remitted? Anſ. L. 256: 3: 64 
nearly. 55 5 „ 5 - 
 BPueſi. 10. A factor negotiates a bill of L. 76: 10: 9: What 
commiſſion may he charge on this head at 14 per cent? Anſ. L. 1, 
4 1 > 13 K 1255 


JJC 
TARE and TRE T. Le. 


| GRe weight is the weight both of the commodity, and of that 
which contains it, whether caſk,. hogſhead, barrel, bag, ſack, 
or wrapper. ED | 
Tare is an allowance on weighable goods, made by the King to 
the importer, or by the ſeller to the buyer, in conſideration ef the 
outſide package; ſuch as, caſk, bag, box, cheſt, wrappers, &c, 
Tret is an allowance of 4 lb. on 104 lb. on garbled goods, or. 
ſuch as are ſold by the pound-weight, granted for break, waſte, 
or duſt mixed with the goods. | 4 
8 Goff © 


_ 


/ 


. 
wo. 0 


TARE and TRET. Part III. 


3 or dengh, called alſo 5 is another ſmall allowance 
on ſome weighable goods, uſually 21b. on every 3 C. to turu the 
ſcale, or make the weight hold out, when the goods are re-weigh- 
ed, This is claimed chiefly, or only, by the citizens of London, 
Suttle or ſuttle-weight is what remains after the tare is deduced 
from the groſs : and is fo called only when tret is allowed ; for 
when there is no tret, there is no ſuttle. 
Neat weight is the weight of the goods after all given allowan- 
ces are deduced, Thus, if tare, tret, and cloff, be allowed, the neat 
weight is what remains after theſe three allowances are deduced, 
If tare and tret only be allowed, the neat weight is what remains 
after theſe two allowances are deduced. {f tare only be allowed, 
i the neat an is what remains after that allowance i is deduced. 


I. Fare. 
Tare ads of three varieties: for ſometimes the hogſhead, 


caſk, or barrel, is weighed before the goods are packed, and the 


tare inferted in the invoice along with the grois weight; or the 
tare is ſo much on the whole. Again, the allowance for tare is 
ſometimes ſo much per frail, per firkin, per hogſhead, per cheſt, 
per bag, &c. * the allowance for tare is iometimes ſo much : 
Per C. | 

I. When the tare is inſerted in the invoice, or is ſo much on 

the whole, the neat —_— is u by ſubtracting tne: tare ow | 
the grols. 
EXAMPLE . 
Suppoſe a factor in Jamaica buys for the uſe of his employer i in 


Britain, the three following hogſheads of ſugar, their neat weight 
in pounds, that being the uſual form, is computed as under, 


* C. Q. lb. Tare in pounds, 


77 V nnd 
7 IS JI 2 280 
216-2 7 I10- 


5250 groſs. 
349 Laree 


Ib. 49:0 neat. 


EXAMPLE II. 


A grocer buys 54 cheſts of ſpice, each cheſt weighing 4 C. 2 Q. 
14 Ib. groſs; tare on the whole, 23-Go 34-3812; Required the 
neat weight, p 


2 


Chap. III. 


T ARE and RE x. 

C. O. hb. 

VNV 5489 x6. 
"1" 2 14 


. 


24 3 18 tare, 


Arſe 2 227 200 neat, 


369 


: When the tare is ſo much per frail, per firkn, per cheſt, per | 
bag, &c. multiply the allowance for tare by the number of frails, 
firkins, cheſts, or bags; ſubtract the product from the grabs; and 


the remaiader is the neat weight. 
Or, from the groſs weight 7 


frail, firkin, hogſhead, Kc. ſub- 


tract its tare; the remainder is Ke neat weight of x frail, firkin, 
- &c. ; which, multiplied by the number 1 ir ails, &c. gives the to- 


5 tal neat weigh. 


*VVMEn 


| What i is the neat weight of 7 frails of raiſins, each weighing . 
4 2 10 lb. I: tare at "4 Ib 1 frail! 5 


C. ©, lb. 
3 

EW i. TE, 
26 3 14 groſs. 168 21 2 


132 rare. 


— — — 


BY Anf. 25 I 14 neat. 


What is the neat weight of 14 bags of cotton, 


Or, 
C. 0. Ib, 
3 3 10 grols of 1 ſrail, 
24 tare, 
3 2 14 neat of i ſrail, 
7 


25 1 14 neat of 7 frails. 


EX4AMFLF 1. 


2 C. 22 7 1b. tare, WIRE per bag ? 


3 A 


each weighing 
1 


£ ' DIS bv. rh 2 — 
TD \ — 


. 
By 
8 


„% Ii ad TREP; _ Wan 


: 1 „ Or, | Þ 
C. O. 1b. J EET. 
5 2 2 7 f[ 2 2 7 groſs of 1 bag. 
77 ñðVâṽ ĩᷣ ß . 
Dag. 1 3 21 2 1 26 néant of 1 bag. 
Mi %%% 173-14 
VVV 2 
5 35 141 = 1 - 
35988 34 3 00 neat of A bags. --. 
4018 groſs, | 34 
126 tare, | 3484 


| lb. 3892 neat. 3892 Ib, neat. 


Note. The tare for ſeveral ſorts of goods is aſcertained in the 


book of rates. Thus, for every bale of filk from Smyrna or Cy- 


prus, weighing 300 Ib. or upwards, the tare is fixed at 16 lb.; for 


every bale weighing 200 lb. or upwards to 300, the tare is 14 lb. 1 


and for every bale under 200% 1h, the tare is 12 lb. 3 
Accordingly the veat weight of the five following bales of ſilk 
ſrom Smyrna, will be made out from the book of rates, as under. 


N? Ib; Tate. 
I, 346 16 
2. 300 16 
3. 284 14 
4. 200 1 
33138 12 
| Groſs 1288 72 
Tare 1 SS 


Neat 1216 


3 When the tare is ſo much per C. work by one or other of 
the two rules following. e V 


N 


If the tare be 14 or 16 per C. take accordingly 2 or 4 of the 
grofs for the tare; which, ſubtracted from the grols, leaves the 
neat weight, . 


E x. 
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EXAMPLE I 0 © WRAWELE i 
WP; Ib. ä | : | lb. 5 
Tare 14 per C. 5 Tare 16 per C. 
„% AMA 4 „„ a . - 
5 | 493 ihe „ b-- was 1 groſs. 
. 5 Ab 
14 2 [<= 2 Gn tare. 1255 e 0 | 17 0 12 tare. 
432 0 0 neat. 5 : | 102 2 16 neat, 


85 11 the tare be any iv this 14 or 16 per 5 firſt work as abore 
: for 14 or 16, and then take N e of the quot. | 


EXAMPLE 15 | EXAMPLE U. 


154 © 12 neat. | 17 | 87 o 7 tare, 


— 


Ib. . 
Tare 7 per 0. Tare 17 per E. 
1 C. 0,4, 
157 2 24 Ef — 1 | 15 2 13 groſs, | 
7 © 24 JJ and nt 
3 2 12 tare.” | c --4 812 


4. ; | 486 2 6 neat, 
EXAMPLE III. 
* 
Tare 21 per C. 
„ 
* 44 2 12 groſs 
75. 3 
14 4 I 2 87 
#7 16 3 44 
— 1—— 1 1 5 
i 481-125 tare. 
1 3 0 274 neat. 


- Ts the a following, the firſt part of PU compound frac 
tion only is expreſſed, the other part or parts, for brevity's lab e, 
being omitted. 


_ 


6 © 


142 : E X- 


— 
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EXAMPLE Iv. 


EAA . 
Tare 6 lb. per C. Tare 10 lb. per C. C 
- . C. QL. 1. 5 
1e 42% grols oO. $50 i 6 Fro. 
1 1-18. 16 78 2 12 
3 4 | | 12.0 21 | ;| 2 | 39 1 
6 9 o 153 tare. | 10 | 49 0 147 tare. 
1 x61 1 26% neat, | 501 ©) 13% neat. 


VFC 
Tare 12 lb. per C. 
E. . 


167 4 33 3 18 
1 
apt] 8 125 

22 2 1 201 tare, 


* 


211 3 217 neat, fe - 
Note 1. That 14 and 16 ponnds per C. may be conſidered ag 


the ftlandards of tare, in regard tare at any other rate may eaſily 


be ecmputed from them, as is done in the above examples. 

Note 2. It is not uſual in computing tare to take notice of any 
thing lower, or leis, than + lb.; and accordingly, in Ex, 2. ſome 
ſmall fractions are neglected or thrown away, _ os 

Note 3. Though the method of computing tare, explained a- 
bove, be the more uſual way; yet ſome chuſe to multiply the 
pounis grois by the rate, or allowance of tare, and dividing the 


product by 112, the quot gives the tare in pounds, Ex, 1, wrought 


in this manner follows. | | 

; „ 8. 
57 2 24 groſs. Tare 7 per C. 
57 5 | 

$7. 

570 

6404 

I ;. F. . B. 

112) 45 248(404 23 2 12 as before, 

8 


8 78 
448 


+1 


9 
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Others multiply the C's by the rate of tare, and for the quarter 
and pounds take proportional parts, thus, 


Tare 7 lb. per C. 
C. N. . 


57 2 24 . 
3 


Tare of 57 c. is 399, I 
of 2Q. is 8 ST. 
-— 16 Ib. HE 
- —_— 8 lb. is "OF = 
— C. 2 bt. 
Total tare 4⁰⁴ 9 2 12 as before. 


Mete 4. The tare for oil in uncertain ale is 18 lb. per 0. but” 
pays duty by the gallon, and the number of gallons 18 computed 


from the neat weight, by allowing 74 Ib. to a gallon; that is, 


multiply the neat pounds by 2, the product divided by 15, quotes 
5 - Or, divide the Procun by 3, and that qook by 5. 


E X A M P L E, 
Tare 18 1b. per W.. 
. 2 „„ 
128 2 o dil groſs 
1536 
56 
1 14392 Ib. groſs, 


2 
A- 
MW 
* 
— 


1 2313 Ib. tare, 
] 12079 lb. neat. 
ONE 


| 24158 half. pounds. 


—_ —p—— 


TJ 16104 gallons, 


In working decimally, the tare may vbe found by ankiolvies the 


groſs weight by the number of pounds tare in one C. or by the 
decimal of the tare; and this product ſubtracted from the groſs 


weight leaves the neat. But it is eaſier and more uſual to work 
by one or other of the three methods ſollowing. 


1. Multiply the groſs weight * the neat pounds in one C. and 


the product is the pounds neat, 


Tare 


373 


r — 


F 


"> A. 


1 
* 
5 
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* | | Tare 17 Ib. Per G. 
0: 08: 
"Ex. 573 1 groſs. 
5 | C. 
4 | 573. 616 groſs. 
9 bb. neat in 1 0. 


eee 


| 4 - 8 12974395 5200486 2 Ak eG 
90 

896 
"493 

"OPM: 


6 


W Multiply the groſs weight by the decimal of the neat pounds 1 | 
in 1 C. and the product i is neat „ 5 
W "las 
95 =.8432 Ex. 573. 616 1 
. 22848. multiplier inverted, 


4588926 
229446 

45889 
1147 


486.54 10 neat weight nearly. 


> Work by aliquot parts, as in Practice. 
T are 17 Ib. per C. 


C. 
By, 573. 616 groſs. 
. — — 

14 = of the 3 = 71.2 
pe 2=+ of the former = 10.243 _ 
. 1 2 of the former = 5. 121 

17 | 87.066 tare. 

486. 550 neat weight nearly. 1 
10 
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» In working by aliquot parts, it will be convenient to have at 
hand a table of diviſors, ſuch as the following; which is conſtruct- 
ed in the ſame manner as che table of rates and diviſors i in decimal 


| practice. . . . 1 
| 50 Divifors. are. | | Dae . Ln Diviſors. 
1 . , 0 % „ „ 0 
2 7. 8 11 [3, 7. — 12 20 , ＋4 
3 17. 8, +2| 12 |8, "Ty. „ bs od 
; 4 . 13 3, —_— 22 7: I: 4» +2 
5 4. 7, 174 14 8 23 7: ＋ 2. * 
6 44. 7. 2 1 8, ——.— 1 BY. . 
1 486 (16 25 7. +2, +8 
F 8, +7 +2 26 7. T. T4. 
A b 7 £9: Phe 3 
I. Tret. 


"owt. being always 4 lb. per 104 bb. ſuttle, is found by raking 


| 17 of the ſuttle- . 


EXAMPLE I 


Q. th. 
1 19 


16 1 253 


1411 


3 21¹ 


Tret 4 1b. per 104 Ib, 
IN ” C. 
26 | 428 


ſuttle, 
tret. 


neat. 


"© 2 hc. 2 4. 


26)428 
26 


168 
156 
4 = 
0 e 

26 


” f 


23 rem, 
28 


Carried up, 193 


19016 


Brought up, 193 


252 


41 


EX. 


"Ns T ARE and T RET. Part III. 


EXAMPLE II. ; 
Tare 22 lb. per C. e arty Tee tobe es, 
'Tret 4 lb. per 104 Ib. 
„ 
* ] ] 836 2 17 groſs, 5 


+ 119 2 24 
44 2 29 3 14% 
o 


* 14 3 21% 
22 | | 164 1 10 > tare, | 


1 672 1 . futtle 


646: 1 23 neat. 


Note. The neat weight may alſo be had by annexing two ciphers 


to the ſuttle peunds, and then 8 e * — ET. 1. wrought | 


in this manner follows. | 


Tret 4 1b. per 104 Ib. 
6 
428 1 19 ſuttle. 
5136 


N 
„ op Tv 


104)4798300(46137% 2 411 3 215 as bare, 
41 © © © ©. ; 


—_ 68 


780 
2 


(52) 


In working decimally, multiply the ſuttle by 038 r and 
the product is che tret; Which deduced from the ſuttle, leaves the 


_ Neat, 
L | . But 


9 


Chap. III. 


® But it is ſhorter to multiply the ſuttle by 361 5 =4322, and the 
product is the neat. a rags 


TARE and TRET. 


Ex. 2. done in this manner follows. | 


Tare 22 lb. per C. 

Tret 4 Ib. per 104 lb. 

. 9. lb. C. 125 
836 2 17 S 836. 6515 grofs. 


119.5216 


71472 29.8804 


14.9402 
164.3422 tare. 
672.3095 ſuttle. 
1 169 multipher inverted, 


N 

4033857 
67230 
n 


8 


de 557 neat weight RE: 
Co. 


When tret is allowed, 5 remainder, after deducing the tare 


from the groſs, is called /uttle; and when cloff is allowed, the re- 


mainder of the ſuttle- weight, after deducing the e is again 
called /uttle, or rather ſub/uttle. 


Cloff, being always 2 lb. on every 3 6. ſobſuttls, is Foun by 
of the ſubſuttle weight. 
Or, divide the ſubſuttle C.'s by 3, the quot is cloff in double 


taking 78 


pounds; theſe divided by 14 quote n and the remainder 1 15 


double pounds, 


Bis. 


EXAMPLE I. 
Cloff 2 Ib. per 3 C. 
8 
4033 2 14 ſubſuttle. 
24 © 1 cloff. 


4009 2 13 neat, 


3 B Method 1. 
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ue : 5 WN | 
«T08)4033028 Oc ee 
336* i —— 4) C. 9. lb. 
— 185064 0 1 
673 = 
872 
29g 
4 


168) 6(o Q. OO 


— : Note. The 1 C. remaining in the 
168) 182(1 lb. firſt diviſion, and the 2 Q. in the 
168 5 e e afford che 1 Ib. cloff. 


(19) 
EXAMEFLE H. 

C. Q. lb. : „„ 
* 20 groſs. bin 24 per ©. 

4% tare, | Tret 4 per 104. 
— — 5 Dloff 2 per 3 C. 

7 ſuttle, : „% lee 
8 22 tret. | : . 
—— | 75 5 1b. 
— 2 23 ſubſuttle. Note. The 27 C. affords 18 cloff. 
= 184 cloff, FP 


PER 


1 — 


27 2 "4 bete. 5 18% 


© The cloff may be found decimally bs multiplying the ſubſuttle 
by .00595 e 


Any operation in tare and tret may be proved by working the 
ſame queſtion by the rule of three, 


PRACTICAL QUESTIONS. 


1. What is the neat weight of 346 C. 3Q. 12 lb. groſs, tare 
12 Jb. per C.? Anſ. zo C. 2 Q. 212 b. neat, 
2. What is the neat w eight of 139 C. 1Q. 2 2 Ib. groſs, tare 
8 b. per C. tret 4 Ib, per 104, and cloff 2 lb. per 3 C? As. 
123 C. 3 Q. 14 lb. neat. 
3. The neat weight being 216 C. tare 14 Ib, per C. what is the 
tare and groſs? Anſ. 'The tare is 30 C. 3Q. 12 Ib, and the groſs 
246C. 3Q. 12 lb. 

4. The neat weight being 97 C. 3 Q. 21b, tret 4 lb. per 104, 
and tar 10 lb. per C. what is the tret, N tare, and groſs ? 


Anf. 


Chap. Ill. ARE and? RET. 7 


g 


Ii The tret is 3 C. 3 Q. 18 1b. the ſuttle 101 C. 2 Q. 20 w. 


The tare 16 C. 3 Q. 


22 Ib, and the groſs 118 C. 2 Q. 14 lb. 


F. The groſs weight being 44 C. 3 Q. 18 ib. the tare on the 
whole 1 C. 1 Q. 2 Ib. and the tret 4 lb. per 104, what is the neat 
weight, and what the price, at 21. 16s. per C. neat? An/. The 


neat weight is 41 C. 


3 Q. 24 lb. and the price is 1171. 108. 


6. Six ho zſheads contain in all 55 C. and 26 lb. groſs; now 
tare being allowed at 30 Ib. per hogſhead, tret at 4 Ib. per 104, 
and cloff at 2 Ib. per 3 C. what will be the neat weight, and 
What the price thereof, at ꝙ d. per Ib. neat ? "OP Neat weighs 

$1.0, en ee 35 639. | 


e n A F. IM; 


1 * N * * 


Aer, or truck, is che exchanging of one wy for an- 
other; in doing of which the price of one of the commodities, 
and an equivalent quantity of the other, mult be tound either by 
practice, or by the rule of three. 
__ Queſt, 1. How many pounds of cotton, at 9 d. per Ib. mult be 
given in barter for a3 C. 30. 14 lb, of pepper, at21. 168. per 


is Siven, as follows. 


Firſ, Find the price or value of the commodity whoſe quantity 


C. 9 $154 a 9 
13.3 14 t 2. 16 : 
. | 26 / 
168. 10 = 7 — 
2Q. 3 0 5 2. 
1 Q. BS - „ 
* 35 "EW & 
2 
"Ss Find how much cotton, 4 9. per Ib, 381. 175 s. wi 1 
purchaſe, as under. 
. 
i 29: 
. 
77 
12 
. b 
— .. e 
An 1036 Ib, = =9 1 2 
33 2 


Fore 

» 1 
1 
oy 

FF 3 


4 A1 "T E - Pact Ill 


If the 45018 queſtion be wrought decimally, the — may 
tand as 3 5 _— ” 


C. 5 8 | | x | "IO 0 
If 1: 2.8 :: 13.875 | 
| e 


111000 


7 
. 2. 
037 5) 38.8 5oo(1036= =9 2 
375 © „ © 7 


1350 
| 1125 
2250 
2250 


Que. 2. A merchant receives 126 yards of cloth in barter for 5 
189 gallons brandy, at 65 s. 8d, per gallon, what v was the cloth va- 


3 at per yard? „„ 
i r ĩ˙ ⸗ L. * | : 5 „ 
29 at 6 pl Tf 126 : bp : 1: 10 An. 
12 5 e 
125 decimal operation of the ſame queſtion follows, 
. E. 6. 


H 1 n 189 5 
126063. 180 o Ai. 
630 


— 


4 ol. 3. A and B barter; A gets 20 C. of . at 21 8. 6 d. 


per C B vets eight pieces of cloth, at 31. 145- per prove © What 


is the balance, and to whom due ? 'S 


| | #3 So 

B's pieces cloth, at 31. 14 s. ceme to 29 12 
A's 20 C. cheele, at 21 s. 6d. amount to 231-40 - 
Balance oe to B | - „„ DS te 


us!. 4. A and B barter; A bath ginger worth 11. 17 8. 4 4; 
per C. ready money, but in barter he will have 21. 16s. per C.; 
B hath nutmegs worth L 5; 12 8. per C. ready money: How 
muſt B rate his 1 he in barter, to be on an a equal footing with 


Yo , 


9 r 


Chap. * 


E R. 
„ . Ls: Kon 
11 1 17 4 2 16 :: 5 12:8 8 Af. 


B A R Ti 


The value or price of the goods ins and delivered in bor 


ter being always equal, it is obvious, that the product of the quan- 
tities received and delivered, * into their reſpective rates, 
will be equal. 


Hence ariſes a rule which may be uſed with advantage i in work- 


5 ing ſeveral queſtions; namely, Multiply the given quantity and 
rate of the one commodity, and the product divided by the rate of 


the other commodity quotes the quantity . or divided by the 
quantity quotes the rate. 


Oueſt, 5. How many yards of linen, at 48s. per yard, ſhould I 


: have! in barter for 120 yards of velvet, at 15 s. 6 d.? 


Yards. Sixpences, Sixpb. Yards. 
Boa For on, lanes and 8)3720(465 Anſ. 


Queſt. 6. If I receive 140 yards oP: broad cloth i in barter, for 23 


yards of velvet, at 16s. 8 d. ** TR what was > the broad cloth 
_ valued at per 9 15 


5 Yards. Groats.. 1 Ls» FA * 


28 X 50 = 1400, and 140)14e0(10 groats, or 3 4 An. 


Oueſt, 7. How many bats at 7 8. napkins at 48. and caps at 18. 


of each an equal number, may 1 have in barter for 280 yards of 


linen, at 3 s. per yard : ; 
280 * 3 840, and 7 ＋ 4 T 12. = 12)840(0 of each fort, Auf. 
Queſt. 8. A has 41 C. hops, at 30 8. per C. for which B gives 


him 201. in money, and the reſt in prunes, at 5 d. per lb.: How 


many prunes did B give A beſide the 201.? An, 17 C. 3 Q 4lb, 


Dueſt.g. A has 608 yards broad cloth, at 14s. per yard; for 


which B gives him 1251. 12 8. and 85 C. 2Q. 24 1b, bees wax: 


How was the wax rated per C? An. At 3 l. 10 8. per C. 


Quaſt. 10. A hath 120 yards druggets, worth 6s. per yard, but 


in barter he will have 8s. per yard; B hath ſhalloon worth 4 s. 
per yard: How ought B to rate his ſhalloon in barter? and how _ 
many yards ought he to give A for his druggets? Af, The ſhal- 


loon is to be rated at 58. 4d. per yard ; and 180 yards to be gi- 


ven for the druggets. 


Queſt. 11. A hath 324 yards linen, at 4s, 6d. per yard; for 


Which B gives him hats, at 7 s. per piece, and ſtockings, at 6s. 6 d. 


per pair: How many hats and pairs of ſtockings, of each an equal 


number, muſt B give A for his linen? Anſ. 108 hats, and as many 


Queſl. 


pairs of ſtockings. 


= * 3 


2 heath. 5 
* * E28 — 
_ - 
W * 2 


+ on or 


„ 


* i. - 
* hs "op X 2 — — . * R — 
— — —— 3 ——— <-> oo CM 1 + bv. FA 
| 2 n 8 ä 
- 22 — : 


mr 19 
r NN a 


A 8 


* 1 


„ 5 rn. Uf. 


Oueſt, 12. "A has 100 pieces ſilk, worth 31 per piece; but bar- 
ters them at 4 1. per piece, and takes their value from B in wool, 
at 751. 105, per C. which was only worth 61. per C.: How much 
wool muſt B give A for the ſilk? Whether was A or B the gain- 
21 and bor much? Anſ. B — A 534 C. wool, and A gains 
20 | 


3 is 5 5 
L OS 8 and GAIN, 


Ueſtions relating to loſs and gain, are likewiſe ſolved by prac- | 
UE, or the rule of three, as in the following examples. 


55 Queſt. 1. A merchant bought 436 yards of broad cloth, at 8s. 
6 d. per yard, which he fold at 10s. 4d. per yard: ow much 2 
did he gain on the whole? = 

Find both the buying price and ſelling price by practice or the 5 

rule of tarde, and their difference 1 is the gain. 15 | 


"Ib; — > @ | ] e 4 & 
1 436 at 8 6 9 436 at 10 4 
6 s. 130 16 1 6s. 130 160 
2 58. 6 d. 54 10 15. 21160 
| POO > ot ag Lok, 3 | 3 8. 4 d. 72 13 4 
1185 6 buying price. — 
. © 1 235-8 4 cling price. 
| 185 6 © buying price. 
| :399 29 4 gain. 


or. rind che gain per yard, by ſubtrading the buying rate from 
the ſelling rate ; and then find the gain on 436 yards, by practice 
or by che rule of three. 


So d, 2 | | 1 Yas. 


10 4 buying rate. 1s. 436 at 18. 10 & 
8 6 ſelling rate. 6d. 218 
— 4d. 145 4 
1 10 gain per yard. OO — 
or we. 100 4- 


L. 39 19 4 gain, 


Ta. 


oc 1088 and GAIN. 
V 4. "Tk 
8 | Or, If I : 22 2: 436 
: "m8 
$72 
872 : 


12)9592 
. 


20)799 4 


Cain L. 39 IG: 4 
: FD 8 : 14. E. ” Yar. „ 4. d. 
Or, Decimally, If I : 0916 :: 436: 39 19 4 by 
Oueſt. 2. A draper bought 124 yards of holland for 31 11 How 
mult he ſell it per yard to gain 101. 68. 8 d. on the whole! 3 


To the buying price add the intended gain, and chen find the 


rate per yard, by the rule of three. 


L. i. d. : ; 5 Yar. I. . 4 FG. FR 2 
3100 buying price. a : It 124 : 41 6 8: : 6 8 of. 
1068 gain. | 

— 7 EO | 14. Tk, 5. d. 
41 68 ſelling price, | Or, decimally, I 124: 414 : 6 8 


Queſt. 2. A grocer bought 3 C. 1 Q. 1% W. of 3 at 28. ad 
per Ib. which he fold for 521. 14%: How much did he ous on 


the whole ? 


Find the buying price, ſubtract it from the felling price, and 


the remainder is the gain, viz. 81, 128. 

Duet. 4. A parcel of goods was bought for 60 l. and ſold ſor 7 TY 
What was gained per cent.? that is, How many pounds, ſhillings, 
or pence, would have been gained in the ſale upon 1001. 100 8. 
or 100d, laid out in the . "0 25 per cent. For, 

As 60 : 75 : 100 125. or, As bo : 200 : 25. 


Queſt. 5. If a halſpenny in the ſhilling be a sr profit, 


what does he gain pe cent! ? Anf. $7. 358. 4d. Per 100 J. or 46 


per cent. 
Becauſe £9. per ſuilling 3 is 10d. Or, Recanls 4 d. is s. and 
per FA you may work thus. 24=4X6, youmay work alſothus. 
L. 100 . . 
10 . 
0 | 6025 
12)1000 pencde. — 
= bing L. 4 3 4 per 1001. 
20) 83 4 4 


' 983 


I. 4 3 4 


CY 
— * 7 . f 
3 
1 . ' 1 * 
8 > ** n . . 2 88 22 _ TTY fe os . * 
Oo CER CO IE . e 90 re RS, a 8 


r 
3 
4; 8 Fe 
3 2 r | 


Loss WY) GAIN, 1 Part Ill. 


- Hewes a penny in the ſhilling is L.8:6:8 per 1651 or 847 per 
cent. And a penny halfpenny in the ſhilling i is 12 . 10 s. per 100 l. 


or 121 per cent. 


Breſt, 6. If 2 d. in the ſhilling be a dealers profit, what does 

he gain per cent. Anſ. L. 16: 13: 4 per 100 l. or 16x per cent. 
Becauſe 2 d. is 4s. take + of 100 J. as follows. ” 

& | (- - , = 


| 16 13 4: 


Hence it is obvious, that whatever part of a ſhilling the profit or 
loſs is, the ſame part of 100 will be the gain or loſs per cent. 
Thus, 3 d. ot profit or loſs on the ſhilling is 2 25 per cent. And in 
like manner, from the gain or loſs per cent. given, may the profit 
or loſs per ſhilling be found, 

And whatever part of a pound the given gain or loſs is, the like 
part of 100 will be the gain or loſs per cent.; which, INE, | 
may be found as directed above 

Queſt. 7. A chapman has goods to the via of b: 415: 12: 6; 


but coming to a bad market, was obliged to ſell them at 12 per 


cent. loſs: * were hey ſold for 4 An. 909%. I 5 s. See the 
Work. 


100 | . 
. | 
SS „ | 7” . 
. 88: : 415: 12 6 If 100: 12 1 12 6 
| 20 Tat | . 
8312 | Ih 49.87 10 
12 | 20 
99750 | | 8. 17.50 | 
8 12 
dess d. 6.00 
WVVF n og 
12)87780.00 TY Prime coſt 415 12 6 
38 1 Loſs 49 17 6 
20007316 1 — 
— — | Free L. 365 15 0 
 Anſe L. 365 „ | FE PER 


Duel. 8. A merchant buys goods to the value of 425 1. and of- 
fers to ſell them for 15 per cent. profit: What come they to? Anf. 


488 1. 15 8. Say, 
* | If 


Chap. v. LOSS 2 GAIN. 385 


8 . 33 Or thus: 
H tes: 11: 42 | 425 at 15 per cent. 
e Yo 4 f 
21% ͤ $406] 8 
425 3 
. = 3 
— 5 ba 15 profit 
L. 48805 44 prime coſt. 
OS 20 „„ e —————_—_s 
— [[ I. 488 15 price. 
s. Igloo 5 e 


| „ 
wn 488 15 


Def 9. The prime coſt of a parcel of goods ſent to nate is 
7:8: 14: and being fold at 75 per 1 advance n the n- 
voice, what does Ae amount to:! £ Auf. L £03. 5 1 21. Say, 


11 wo 15 37 8 1 Or, 1f 100 275 3.37 3-4) 
es Jo x EG 20 e 


4 . 3 q 
—— — 7 — — 4 q 


17955 : 17955 

25137 - - 2137 
e 1 3590 
V= 
12)6733 * e 14 
gre SY | 12)157 10 2 _ 
210) 56] * | — | | 

— J | 200) 130% 2 

e „ 1 
Prime co 29-8: 14 | Amount L. 5 9 22 


Amount 65 9 24 5 3 


— 


— 


3 * Queſt. 10, 


386 888 and G AIN. Part II, 


| Dneft. 10. If 35 pieces of cloth colt in all 129 l. how muſt they 
be lold per piece to gain 15 per cent.? Anſ. L. 1: 14: 6. Say, 


| | F 
„H ieee: 115 * 129 1 


„ Bee" $i 8 E 4 
And, If 86 : 143 7 1 2 1 14 6 


Oneft. It; A or ocer bought 4. 1 G payer for L: 1 7 243 
which happening to be damnified, he is willing to loſe 124 per 
cent.: How muſt he ſell it per lb.? Anſ. At 7 d. per Ib, 


| From 100 J. jubtract 121. 10 8. and there remains 87 1. 108. 
Then 4ay, „„ 


IE F bY 4 © . 1 e | 
If 100 : 87 10 :: 15 17 4: 13 7 3 the ſelling price of the 


. whole. | 
0. . . 5 . 
And, If 4 1 3:13 17 8 :: 1: 7 the rate per w. 


Que. 12 If A merchant, in felling goods at 8 d. per lb. gain 12 
per cent. what will he gain per cent. in TY the lame 8 at 
yd. per Ib. * Anf. 20 per cent. 


If 8 : 112 * 9 126 


Queſt. 13. Sold a puncheon of rum for 301, and gained 20 per 
cent.: What was the prime cult 2 nf. 25), 


If 120 : 100 :: 30 25 


Queſt. 14 A plummer fold 10 fodder of Rs each fodder” con- 
tai ug 14 C. for 2041]. 15 8. and gained 124 py cent.: How 


much 'did it colt him in all? and how much per C.? Anſ. 1821. in 


all; and 18s. £d. per C. 


Dueſi, 15. A mer + ſells 8 tuns of wine for NT and loſe; 


12 per cent.: How much did it coit per tun? and how does he 
ſell it per gation? An. It colt 621, 10s. per tun; and he ſells it 
at 4 8. 4 d. 229 1er gallon, 
Oueſt, 16. If a merchant ſeil cloth at 118. 6d. per yard, and 
thereby gain 1g per cent what would he gain per cent. by ſelling 
E. the ſame cloth at 128. per yard? Ars. 20 per cent. 
5 Au t. 17. A merchant ſelling corn at 8 8. per buſhel, gained 
10 per cent; bur the market falling, he was obliged to ſell the 
* reſt of the ſ-11e coin at 7 s. per buſhel : What did he gain or lole 

per cent. on this Jaft ſale? Au. He loſt 5} per cent, 
Al. 18. A draper bought 28 pieces of ſtuffs, ar 41, per piece; 
and ſells 10 of them at 41, 6s. per piece, and 8 ot them at 4 | 
83. 


* 


Chap. I. MISCELLANIES — 327 


8 s. per piece: At what rate muſt he ſell the reſt, to gain 10 per 


Sent. on the . "gt At 4 10 8. per 18 


CHA NM. 
MISCELLANIES. 
= % Beige, 


ſokers. are agents employed by merchans i in tranfacting mer- 
cantile affairs; ſuch as, buying, ſelling, negotiating bills, &c. 


They are generally men that have been bred merchancs, under- 
ſtand trade and exchange, with the proper ſeaſons of doing buſi- 
neſs. They muſt too be men of character; and no decayed mer- 
_ chant is allowed to officiate as broker without a ſpecial licence, 
The payment or fee for their ſervice is called brotage, being a 
ſcanty allowance of a few ſhillings per cent. or on the 1001.; and 


is readily caſt up by practice, as in the following examples, 
Find the brokage at 1 per cent. by dividing the given. ſum by 
100, and then take aliquot parts of the quot. 


5 1. What i is the brokage of ; 5 ofs.: 15: : 6, at 6 8. per cent. ? 5 


W Ls. d. Or, 1 
7 6 en. 8 17 14 | 8 j2 7 
1 15. — 3 
5 ap nr es: 
. I; 86 9 5 Anf. 2 10 14 „ LS 40” 1% 45. 
3 | 1 5 | 95 

. ol 44 
What i is the 1 of HT, 195 5. at 7 s. 69, per cent, ? 

L. 910 10 . * 

0 | Pho 15 „ 

VVV 1 215 
| 12 TE * 
n : 9 1 12 114 3 

1 ä 


3- What is the brokage of 345 J. 16 S, at 48. 9d, per cent. 
144 * N £ | , ' 3 C 2 | 
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MISCELLANIES. Part III. 
IL. 3145 16 8 L. 
: 20 | | 3 9 14 
J. 9 16 i 4 o 13 9+ 
| 12 . 6211 82 
12 3 
„„ i b 40. 
T. ;| 68 


MORE EXAMPLES. 


1 What i g the brokage «CE 834: 18 PR at 38. 69. per cent? _ 
F 
5 What! b 72 brokage of L. 476 : 12: 9, at 65, 8 d. per cent.? 
Anf. 1 2 

6. What i is * brokage of 1. 954. 17 * at 45. 9d, per cent, ? 
iſe L. :-. 


1 | Bankruptcy. 


When a perſon in trade fails, ſtops payment, or turns leone, 
he is called bankrupt ; and the computations uſed in ſettling affairs 
| non the creditors are fuch as Occur in the following queſtions, 


5 A bankrupt”s 8 effects amount to 0 811 X 10 s. and he owes, 


| 6 
To A 220 16 6 
oB 3 0 
ToC 1% 12 6 
To D 106 126 
To E 200 6 oO 
Jef i i 6 
In all 1082 6 0 | . 


How much can be afford to pay per pound? and what muſt 
eac!. creditor have? 


* 3 8, per und and the creditors get as follows, 
| „ IJ. 


* hs 12 44 
B 234 © © 
C 88 4 2 
D 79 19 4 
E 150 4 6 
93 9 43 


Proof 811 10 


| Firſt 
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Fe find the dividend for il. by faying, 2 | | 
0. EE 
It 1082 : : PIE 10-2: 1 


20 


1082) 16230015 7. 
ie eee 
5410 
5410 


Then find the dividend to each creditor by pradtice, as „ follows, 


* 8 | TT 
A 220 16 6, at 155 6. 55 312, at I5 7. 
4. tl — — N — BSE LY 
„„ -2:- 10 1 156 
dns 55 1 12 | 9 1 — 4 . | 
| 165 12 41 8 | 234 


Work in like manner for each of the other credivors. | 


or you may work by decimal practice, viz. turn the Alvident 7 
for 11. into a decimal, multiply it through the nine digits; and 
you have a table conſtructed, from which may be collected the di- 
vidend for each creditor, by moving the decimal point, and _ 
aliquot parts, as follows. OE 

; TA BL E. 

: ” 4. | — 
A220 16 6 PE ES. : AC. 
— I. 13 

200 oo O=D150. L220: 
20 00-0515; 3.00 

; > 98 v5 

5 o- .1875 oy 

1 08: ,0375-.- E 

6= .o1875 


© vw On > vo to = 
” 
Wa 
O 


— 6.75 
165.61875 e 
I. Or, Multiply 312 by . 75 
312 e 3 c 
300 2 225. | : — 
10 7.5 1560 
28 1.5 tel . 
234 234.00 
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2. A ſtops payment, and agrees with his creditors at 17 5. 6d. 
per pound : ** will B receive, to whom he owes 400 1,? » 


Fo - 
400, at 17 5. 6 "= 


= 100 
Ss vas 


350 Anf. 


$A bd with his creditors for 13 15 44. per pound : 
What | may B expect, to whom he owes ta 95 a 
E. . . | 
415 3 6, at 32 Tubs 
I = 138 9 10 
— ＋ 138 9 10 : 


276 19 8 aul. 


MORE EXAMPLES. 


A agrees with his creditors at 5 s. 5d. per 3 What 

will B get, to whom he was owing 10001,? Anſ. L. 270: 16: 8. 

5. A bankrupt's effects afford 118. 73d. per pound : What will 
B get, to whom there is owing 300 J.? Anſ. L. 174: 7: 6. 

6. A bankrupt ſettles with his creditors at 6s. 8 d. per pound, 

and clears with B, by paying him 3171. 6s. 8 d.: What was the 

* debt? ' Anſ. 9521. 


III. Infarance. 


Inſurance is a ſecurity given by the inſurers or underwriters, to 
indemnify the inſured from ſuch loſſes as are mentioned in the po- 
licy of inſurance, in conſideration of a ſum of money called pre- 
mium; which varies according to the riſk, and is generally ſo much 
per cent. 
It is an uſual article in the policy, that in caſe of loſs, the inſu- 
rer is to be allowed a ſmall diſcount or abatement, commonly 2 per 
cent; that is, he is to pay but 98 J. for every 100 1. inſured; and 
the 98 I. is called the ſhort recovery. 
A merchant ſometimes inſures, not only the ſull value of his 
cargo, but even the premium and diſcount ; that, in caſe of loſs, 
he may be intitled to a ſum from the underwriters, or inſurance 
office, exactly equal to the value of the ſaid cargo; and this is 
called covering his outſet. 


in caſe of damage or loſs, an eſtimate thereof i is made out, 2a 
| the 
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the underwriters pay in proportion to their ſeveral ſubſcriptions; . 
and this is called an average. | 

Moſt of the computatiens relative to inſurance, tall under one or 
other of the caſes following, | | 


Caſe. I. Given the rate per cent. to and the premium. 1 
Work by Practice or aliquot parts. ” 


wh What premium muſt be paid for inſuring 8541. at 71 per ; 


cent, ? and for inſuring 2860 J. at 137 per cent.? 


„„ 5 | Ex. 9 
„ EE 7 
5 = | 43.7 10 =+5 | 2866 
1 2 21.35 5 2 2 522 
— Ls. 1228.6 
72 64.05=64 I 2 * — . 3 
* 386.1 = 386 2 A. 


Caſe II. Given the diſcount per cent. to find the ſhort recovery. ; 
Work by aliquot parts. 


Ex. What is the ſhort recovery of - 2000 infured, when diſ- 


count is allowed at 2 Per cent. ? and at 24 per cent, ? © 


FA | | | | | | rg 
2 = 75 | 2000 5 | — 10 2000 
| 40 diſcount. 1 luis diſcount, 
1960 Me ey, 3 ſhort recovery. 


Caſe III. Given the rate per cent of premium and diſcount, to 


find what ſum muſt be inſured to cover the outſet in a ſingle N 


age. 


Subtract the fam of the premium, and diſcount from 100, and 


then fay, As the remainder to 100, ſo the outſet to the anſwer. 
Ex, I. If the premium be 10 per cent, and the diſcount 2 per 
cent. what ſum muſt be inſured to cover L. 100 outſet : 2 


10 premium, 100 | 
2 diſcount. 12 | 3 5 
— | . — | L. : # ih 7. d. 
12 ſum. As 88 : 100 :: 100: 113 12 8 An. 
Proof. 
SN ** 
Sum inſured 113 12 8 
Deduct 2 per cent. 2 5 5 diſcount. 
Inſurer pays 111 7 z in caſe of loſs. 
Deduct 10 per cent. 11 7 3 premium. 
Outſet covered | 109 or made good. 


* 
— Ü— . 


* 1 2 * y n 5 4 
alata bona, 
enen Lk 123 aim 
j wh R 7 n 2 88 _ * 
14 4.25 va Wed rs * 6 i e % 95 L 
5 Nen , W is X's 28 W., 
eee r F\ + RE f r 
r Re a 3.4.4 2 „ 2 N 
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Ex. 2. If the premium be 13+ per cent. and the diſcount 2 
cent. what ſum muſt be infured in order to cover 900 1. outſet : 


13% premium, 100 

2 diſcount. 15. 5 Be | 
— oo 2 —— 5 4. 

53 ſum. As $4. 5 : 100 :: 800: 946 14 104 b ü. 


Caſe IV. Given the rate per cent. of premium and Aidan. to 
find the premium out and home, and what ſum muſt be inſured to 
cover the inſet. 
Firſt, Find the premium on the voyage out, as taught above, 
and for the voyage home work thus: From the ſhort recovery de- 
duct the premium; then ſay, As the remainder to the premium, 
ſo the ſum of the outſet and premium of the voyage out, to the 
premium of the voyage home; which, added to the premium of 
the voyage out, gives the total premium. Laſtly, a what _ 
inſured will cover the inſet by Cale 3. 
Ex. If the premium be 10 per cent. and the diſcount 2 per cent. 
what premium muſt be paid for inſuring 1001. out and woes | ; and 
what ſum muſt be inſured to cover the inſet? 5 
as Cale * Ex. 1. the n of the verge: out is L. 11: 27 5 


98 LY premium out. 
10 100 © © outſet, 


. L466 6, 
As 88 10 2: 111 7 3 12 13 1 premium home. 
„ V 11 7 3 e our... 


24 00 4 total premium, 


Lafth, by Cafe 3 . find what ſum muſt be inlured to cover 
L. 11:7: 3, Vit lay, 1 5 
L. = d. 
. 88 100 2 111 
3 

1113 12 6 
i EGS. , | 
88)11136 5 else 10 IT 22 


In former times the 3 of inſurance were generally concei- 
ved in ſuch vague terms, that ſometimes it was no eaſy matter to 
ſettle an average when a loſs happened. The affair was uſually 
brought before a court, critical queſtions were ſtarted, difficulties 


and clouds of duſt were raiſed, that tended to inveigle the cauſe, : 
I | | pores an 
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and render it a ſubject of endleſs altercation: but the caſe is o- 
therwiſe now; for ſcarce any misfortune can happen but what is 
expreſsly ſpecified i in the policies uſed at preſent. I ſhall conclude 
_ Inſurance with one example of a general average on ſhip, goods, 
and freight. | 

A ſhip, by ſtreſs of weather, loſt her maſts, Was ; ſorced aſhore, 
| and the —_ eſtimated at 361. 


5 e Now, if 25801, pays 361. then 
A's i, „„ I I00 


„ e # Tx 3 
. — | 1680 pays $ 6 ö 
Inſured by Mell. Adair, 1680 | 60 pays 0 16 9 
A's own riſk, _ VVV 020-8 
B's own riſk, w 40 | - 600 the ſhip, pays 8 7 5 7 
. —— | 200 freight „ 
Value of the goods; 1780 | 8 mw EE | 
Value of the ſhip, - Goo| _ Proof 36 5 
Amount of freight, 1 200 5 f | 
5 2380 


. of Purclaf ng Rocks.” 


The Britiſh government, ever ſince the revolution i in 1683, have 
been in uſe to raiſe ſupplies, for carrying on war, or anſwering o- 
ther exigencies of the ſtate, by borrowing money, and appropria- 
ting the public taxes for payment of the intereſt 

Theſe national debts, contracted by borrowing from the bank 
of England, from trading companies, and from private perſons, 
or by ſelling annuities, with the proviſions made by parliament for 
paying the intereſt due thereon, or for cancelling the debts, are 
commonly called the public funds or ſtochs; and come under va- 
rious deſignations; ſuch as, Bank Stock, Toke Stock, India An- 


nuities, India Bonds, South -Sea Stock, South-Sea Annuitie:, Three 


per cent. Reduced Annuities, Three per cent. Conſolidated 4{nnuities, 
Three and a half per cent. Annuities, Four 77 cent. Annuities, 
Long Annuities, Exchequer Bills, Navy and Vidualling Bills, &c. 
When the parliament has voted the ſupplies, a ſuhteription is o- 
pened, and generally a few men of fortune ſubſcribe for the ROI; 
and as the ſubſcriptions are all transferable, they afterwards {ell 
off theſe ſtocks in ſmall ſhares, and at high rates, and the profits 
thence ariſing are ſo much clear gain. 
The annuities and growing intereſt have hitherto been always 
punctually paid; and as the ſtocks now amount to many willions 
Sterling, not only monied corporations and men of fortune in 
Britain, but many foreigners, have come to be concerved in them, 
The Britiſh Rocks are now become a conſiderable branch of m- 
3 D merce, 
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merce, carried on in Exchange alley; and commiſſions are ſent up 
from all the parts of Europe to make purchaſes in them. 

Stocks are bought or ſold at ſo much per cent.; and the price, 
or ſum to be paid, may be cait up by ERIE, + or er as in 
the following examples. 5 


1. What muſt be paid for 4031. 185, bank annuities, at 94 per 
cent, ? | 
By Practice. SEPA panel. 


„ 
403 18, at 94 per cent. 


— —̃ä — 


as. 379. 666 : 
| 379 13 4 Auf. 


2. What ſum will purchaſe 8751, J. 10 8. bank ſrock, at 1314 1 
cent.? i | 


5 Praclice. 5 | Decimalh. 
1 1. | . „„ 
875 10 at 1314 per cent. As 100: 131.25 :: 875-5 
218 17 6 32335 
493 15 6 Re | 8 888 
V 5 65625 
— a —_— „ 
1149 1 10% a. 91875 
105000 


1149975 Lf. 
3. What Gain will purchaſe 432 J. 1 J 5. . South- ſea ſtock, at 112% 


per cent, ? 
BY Proflice, + 8. Decinath: 
100 = [| 432 15 © As 100: 113.625 432.75 
10 =75 | 43 5 6 | Mult. 57.234 inverted. 
a2 2 7 8 13 1 
122 | 41 6 + 454500 
=> 2 3 3% 34087 
z= 4 o 10 94 | 2272 
e Ws en 795 
115% 491 14 24 Av. 56 


491.710 An, 
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If the ſtock be any juſt number of hundreds, multiply the rate 
per cent. by the number of hundreds, and the E is the price, 
as in the following example, TE ed 


hs | What muſt I pay for $001 three per cent. . annuities, at t 1245 | 


9 per cent.! 115 | 
_ 7 6-- 
gre E 


8 


999 2 © 45 


V. An eaſy Way if fnding the value of the fort bundred, or five 


Toa - 


UL: 


1 


| Tf the rate, or price of 1, be ſhillings, multiply the rate by 5. 
and the product is the anſwer in pounds. 

The anſwer, multiplied by 2, 3, 4, &c. or r by 10, gives che | 

| Jun of 200, 300, 400, &c. or of 1000. 


EXAMPLES. 


1. What colt 1 100 ells, at 16 of E 
4148. per lb.? 


war | 
. 165, 
5 


15 80 Anſ. 
2 


E 240 price of 300 ells, 


| 2. What coſt 100 yards, at: 
355. per yard? 
358. 

8 


1. ns Af. 
| 10 | 1 7 


| 1750 price of 1000 yards, { 


. 


3. What coſt 100 lb. at 3 l, 


ä 7. | 
4-46 


L. 370 Arſ. 


4. What coſt 100 gallons, at 


21. 17 8. per g gallon! 5 


1 
3 17 
+ TR 
51 
5 


L. 285 Anf. 
* 


If the rate be pence, multiply the rate by 5, divide the produt 
» 12, the quot will be — and every unit of the remainder 


3D 2 


E x. 


396  MISCELLANIES, Part III, 
 _EXAMPLES. 
1. What will 100 yards colt, 2. What will 100 ells colt FY 


atgd, per yard? _ | 114, per ell? 
1s Lon 8 Ba wh 
Ferry 175 . N 3 5 Anſ. 
36 3 
mY * (70 


e 
If the rate be ſhillings and pence, multiply the rate by 53 the 
product under ſhillings will be — and ates: & unit of the ow 
duct under . will be 15. 8 d. 8 
EXAM p % E 8. 


1 What will 100 ells coſt, at * What att 100 yards colt, 
48. 5 d. per ell? | at 7 8. 6 d. 1 yard ? 2 | 


; Se | d. 1 | | 4. | d. 
„ oO "22.6 
Arſe L. 22 18 Aus. L. 37 10 


If the rate be e elde the rate by 5 and every unit 
of the Product will be 5 d. 


EXAMPLES. 


1. What will 100 apples coſt, 2, What will 100 oranges colt, 
at if, each ? 8 „* each ? 


It, 3 f. 
5 55 d. = 7 | d. 'Ss d, 
An. nn 1 5 15 x 5=752=6 3 Anl. 


If the value of 100 be given, and the rate, or price of 1, be re- 
a reverſe the operation. 


VI. An eaſy way of finding the value 75 the long hundred, or RNs * 


ſcore. 
N .E:8; 7 
— the pence in the rate ſo Many pounds ; - and for the fare | 
things, 


; 
1 
o 
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things, take ſuch a part of a pound as they are or A penny, and 


che half of this amount is the anſwer. 


EXAMPLES. 


2 What will 120 ells coſt, at | 


x 0. * | 
L. s. 


: What will 120 yards colt, 


at 134 d. = yard : 1 


1. 61645, 


5 


| 


3. What will 120 called colt, 
at 163 d. 2 . TT, 


"_ What will 120 lb. coll, at 
175 3% 1 d. + Ee T-- 


1 — — — 
8 


ks 103 15 . 


If the price b 120 be given, and the rate be required, reverſe 


the 1 


VII. A oor yy £ fnding the value of I C. or 112 2 1b, 


. 


Eſteem every penny in the rate 9 8. 4 3 ; eſteem three bunten 
1 eſteem a e 48. 8 d.; and a l 258. 4 d. 


EXAMPLES. 


46 What wll 1 0. coſt, at 


I. 3 10 FFP 


| 


= 2, What vill . coſt, at 


L. 4 11 o Anf. 


vnn. A feert way of finding the value 4 the great ga, 


RULE. 


Maltiply the rate or price of 1 dozen, in pence, by 3, divide 
che product by 5, and che quot will be the anſwer in -ponnds. 


. 
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. What will 1 great groß 2. What ol. 1 great groſs 
roll at 7 d. py dozen? | colt, at 38. 6 d. per. dozen ? 
4d. > 42 d. 
n 
* 4 4 i. | L2 4 Au 


In the ſame manner ral the value of the ſmall groſs be found 
from the price of 1 given. 


If the value of the groſs be given, and the rate be required, re- 


verſe the operation; that is, multiply by 5, and divide che pro- 
3 duet by 3. and che quot is the anſwer 1 in . | : 


. The price of goods caſt up ly inverting the 700 de 


In many caſes, the value or price of goods may be found with 
great eaſe, by inverting the queſtion, viz. eſteem the given quan- 
ity to ** the rate, and the rate to be the quantity. | 


EXAM P L E S. | 
1. What coſt 1 5 yards, at 7 d. | What coſt 594 gallons, at 


per yard ? 11 7 per * ? OF 11 gallons, 
Invert the queſtion! by a = 5067 1 
What coſt 7 yards, at 15d. or |. 1 0 
18. 3 d.; and on work as fol- 4 . 
lows, wm ee EE: 
4 4 L. 2 13 73 A1. 
LF | 1 4. What coſt 424 hogſheads, 
5 2 9 Au. : fat 28s. per hoglhead ? or 28 


1 nas at 424 8. 


. What coſt 53 ells, at 90 8 8 
per ell; Wat is, 9 ells at 53 d.? | 28= 7%4 7 
14 I5 9 
OE eee 
59 3 o Anf. 


CHAP. 


”— << At ac LL. Di 1 1 8 1 1 


it 
s, 


ls, 


28 


n 3% 
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EXCHANGE 


Kibange | is the receiving or paying money in one country for 
the like ſum in another 
] he par in exchange is when the ſum received ad paid away 
are of the ſame intrinſic value, or contain an equal quantity of pure 
old or ſilver. 

The courſe of exchange is the current price betwixt two places, 
which is always fluctuating and unſettled, being ſometimes above 
and ſometimes below par, according to the circumſtances of trade. 

When the courſe of exchange riſes above par, the country where 
it riſes may conclude for certain, that the balance of trade runs a- 
gainſt them. The truth of this will appear, if we ſuppoſe Britain 
to import from any foreign place goods to the value of 100,000 I. 
at par, and export only to the value of 80,0001. ; in this caſe bills 
on the ſaid foreign place will be ſcarce in Bri itain, and conſequent- 
ly will riſe in value; and after the 80,0001. is paid, bills mult be 
procured from other places at a high rate to pay the remainder, 
ſo that perhaps 120,000 l. may be Pet for bills to We a debt 
of 100,000 | _ - 

Though the courſe of exchange be i in a a perpetiial flax; and riſes | 
or falls according to the circumſtances of trade, yet the exchanges 
of London, Holland, Hamburgh, and Venice, in a great meaſure 
regulate thoſe of all other places in Europe. 


= Exchange with Holland, 


MON K K A B L E. 
Par in Sterling „ , 


8 pennings, or 2 duytes,) | f 1 groat or penny = © 0.54 

2 Groats, or 16 pennings, | |! 1 ſtiver = © 1.09 

6 Stivers, or 12 pence, © ſchilling 'Z*:0-- 6.56 
20 Schillings, = 4 1 pound Flemiſh = 10 11.18 
20 Stivers, or 40 pence, 13 E | 1 guilder or florin = 1 9,86 

6 Guilders, or florins, 1 pound Flemiſh = 10 11.18. 
22 Guilders, or florins, ] LI rixdollar 2 4 6.66 


In Holland there are two forts of money, bank and current, 
The bank is reckoned good ſecurity; demands on the bank are 
readily anſwered ; and hence bank money is generally rated from 
3 to 6 per cent. better than the current. The difference between 
the bank and current money is called the agio, 

Bills on Holland are always drawn in bank money; an 
counts be ſent over from Holland to Britain in current money 11 
ritiſn 
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Britiſh merchant pays theſe accounts by * and in chis caſe has 
the benefit of the agio. © 


1 1 0 5. I. 


To reduce bank money to current money. 


R 9 * E. 
As: 100 to 100 + agio, ſo the given guilders to the anſwer. 


EXAMPLE, 


| What will 2210 | guilders i in bank —— amount to in Holland 
currency, the agio being 33 per cent.? 
Guild, Or, by pradlice. 
As 100: 1037 :: 2210 5002210 wt 55 
1 825 44 = 2 percent; 
_— — 22.1: 1 per cent, 
825 11050 2. 76252 5 yu cent. 
4420 — 
17680 | 2279.0625 
| — — Cuild. * . 
| 8100) 18232150 (2279 4 cur. 
8 16˙ 920 : | 


If the agio only be required, make the agio the middle term, 


nt: : 
Guild. Guild. ft pen. 


As 100 * 2210 : 69 1 4 agio. Or, work by pradiics 
as above, 


3 PR . 

To reduce current money to bank money. 
N 

As 100+agio to 100, ſo the given ent tothe anſwer, 


F 
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What will 2279 guilders 1 ſtiver 4 pennings, Holland currency, 
amount to in bank money, the agio being 3x per cent. : 


Guild. Guild. | Guild. 15 pen. 
A a 100 :: 2279 I 4 


8 20 
823 800 45781 
5 1 
16500 Y 273490 
16 „ 
990 729 :00 
„ 3800 
= 8) 26400 | 8) 583440 5 
e 5 86 bank, 


is Amſterdam, Rotterdam, Middleburgh, &c. backs a ac - 
counts are kept by ſome in guilders, ſtivers, and pennings, and 
by others in pounds, ſchillings, and pence, Flemiſn. 

Britain gives 1 1, Sterling for an uncertain number of Knee 
and pence Flemiſh, The par is 11. nt tor 36.59 5. Flemiſh ; 
that is, 11. 16s. 7. o8 d. Flemiſh. 5 
When the Flemiſh rate riſes above par, Britain gains and Hol- 
land loſes by the exchange, and the contrary. 


Sterling money is changed i into Flemiſh, by caying, 
As 11. Sterling to the given rate, 
So is the given Sterling to the Flemiſh fooche. 


m, Or, the Flemiſh money may be caſt up by practice. 


Dutch money, whether pounds, ſchillings, pence, Flemiſn, 5 
guilders, ſtivers, pennings, may be changes into Sterling, by 
laying, | 

As the given rate to 1 1 n | 
So the given Dutch to the Sterling fought. 


ice, 


EXAMPLES. 


1, A merchant in Britain draws on Aimnfierdan for 782 J. Ster- | 
ling : How many pounds Flemiſh, and how many guilders will 


Xx wat amount to, exchange at 345. 8 d. per pound Sterling ? 2 : 
3 E | 


40² | EXCHANGE. 


1 
3328 
2912 


— 


e 


20) 27109 4 


— — 


1. 1355 9 "4 Flew, 


53 
1 782 
108. 2 42391 14 
E 8 
8 d. 21 26 1 4 


_— 
| 
By Pradlice. 5 _ 

bs 

18 

| 


. 


1355 9 4 Hen. 


| Decimally, 
8 8 L: 


Part 111, 


© 


If 1: 346;:: 582 - 


782 


200) 27 ich 3 


= 1355 9 + Flem, 


Or thus : 5 
CE „ oY 
782 f 
e 
d. = 789] 26 1 4 


| 3 


[ 1 355 9 4 Flem. 


Mauliply the Flemiſh pounds and ſbillings by 6 ay the pro- 

duct will be guilders aud ſtivers; and if there be any pence, mul- 
tiply them by 8 tor pennimps or, divide the Flemiſh pence by 40, 
and the quot will be ouilders, and the half of the remainder, it 
there be any, will be {tivers, and 1 penny odd will be FC a {t- 


ver, or 8 pennivgs, as follows, 


Ha 
1355: 94 
Oy” 


: Guild. 8132 16 iv. 


— 


Flem. pence, © 
400325342032 rem. 


Guild, $132 16 Ys 


2, Change 291 1, 55. Flemiſh into Sterling money, exchange 
at 375. 6 d. Flemiſh per J. Sterling? 


Flem. 
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Flem. Ster. Flem. Decimally. 
0 i , r 
H enn e it i e Fok25 
= PR”: „ 1 
— — 59 375 5) 118.25 
5075 11825 „ % 507S- 2 
— 2ö;— mn 1015): 40 
515 5 9880 „ e = - 
— r — 
5) 4730 1. 
3) 946 1 e 
SON TW F 50 
. Be We ns 5 : 45 
Arſe 315 6 8 Ster. 5 5 — 
N 1 | 2 | | „ 


3. Change 1693 guilders 6 Rivers into Sterling money, exchange | 
at 34 8. 5d. per pound Sterling. e 
I 34 5 1: 1693 6 34.46 

12 N 45 


„66 
„„ 33866 10.320 1 „ 1693.3 
* 104325)1693300(164 L. Ster. 4u/ 
e 1 
413) 67320164 E. Ster. 
413 66080 | 
— | 61950 
2643 1 88 
2478 | * 
— 41360 
1652 55 
1652 TO 


In working decimally, becauſe 108. Flemiſh is equal to 3 guil- x 


ders, we might ſay, As 10: 3 :: 34.416 to the guilders in the 


rate; but it is the fame in effect, and ſhorter, to multiply by. 3. 
When the rate is 33 8. 4 d. Sterling money is ealily converted 
into guilders, or guilders into Sterling, the guilder in this caſe 
being equal to 28. Sterling. 8 


* 5 * 
„ 
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. A merchant 3 in London remits to Rotterdam 1000 l. Sterling, 
| 8 at 35 8. 4 d. and ſome time afterwards draws for 1000 l. 

Sterling, exchange at 34s. 3 d.: How much Flemiſh money has 
he ſlill in the bank, and how much Sterling money ought he to 
have drawn for t to bring home the whole remittance : ? 


35 4: = 10 * 10 x 10 . 
„„ e DEE 
1 1 10 10 
8 n 
2 8 8 
10 


1 54 3 4 Flem. in bank. 


To find how much Sterling muſt be drawn for to o bring home 
the remittance, 3 


„ "Kit." . . © 
As 34 $1 5 4 2: 1000 : 1031 12 7 Ster. Anſ. 
I2 12 4 | | N | boy 


Try 424 


F. When che rate of exchange i is 36 . 8 d. what is the value of 
the Suilder? £ 


.S 


Pon Ib HOP a Flem. in 1 guilder, 
Flem. d. . 240 :: 40 | 
N 
55 . 


11)240(21H% 4. Sterl, Ps 


6. When the valve of the guilder is 27 d. Sterling, wane * is 
the rate of exchange? 


"200. An . 
» If 214+ : 40 :: 240 


11 | 
6)240 2640 
4) 4 "I 
1 + 8 
6 
— , d. 


$2)440(36 8 Flem. PI 


, 
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When the current guilder is worth 22 d. Sterling, what i is 
te value of 1 bank guilder, che agio voy 4 PE cent. ? 


d. 
If 100 : 10405 2 22 
| 22 
208 7 
208 


— 


| 100)2288(32. 38 dl. Sterling, of. 


MORE EX 


AMPLES. 


8. Britain draws on Holland for 1814 l. Sterling: How many ; 
guilders will that come to, exchange at 34 8. 8 d. Flemiſh per 1. 


Sterling ? 


Anſ. 18865 guilders 12 ſtivers. 


9. What may I draw for on London, if J pay in Amſterdam 


3628 guilders, exchange at 35S. 23d. per l. Sterling? 


L.343: 9: 7. 


Anſ. | 


10, What Sterling money is equivalent to 637 guilders 5 ſtivers, 


exchange at 33 8. 4 d. perl. Sterling? 


. L. 68 « 14:0. | : 


Holland exchanges x with other nations 2s follows, 1 viz, wich. 


: Elem. . I 


Hamburgh, on the b 66% 
France, on the crown, = 54 
pain, on the ducat, m=1094 
Portugal, on the cruſade,= 50 
Venice, on the ducat, = 93 
Genoa, on the Pezxo, =100 


Exchange betwixt Britain and 


wo Flom. d. 
Leghorn, on the piaſtre, =100 
| Florence, on the crown, =120 
Naples, on the ducat, = 744 
Rome, on the crown, 136 
Milan, on the ducat, =102 
| Bologna, on the dollar, = 94%. 


Antwerp, as alſo the Auſtrian 


Netherlands, is negotiated the ſame way as with ;Holland, only 
the par is ſomewhat different, as will be deſcribed in article 2. 


e 


II. 1 xchange with n 


M O N E 1 TAB 1 E. 1 

95 Pear in Sterling. r d. 

12 b = 7 . 1 ſchilling- lub =o 1 
16 Schilling-Jubs | 1 mark =x 4 
2 Marks e make 1 dollar — 2.” 0 
3 Marks { 4 1 rixdollar =4 6 

64 Marks i ducat 41 

Books and accounts are kept at the bank, and by moſt people in 


the 
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the city, in niacks, ſchilling-lubs, and phennings ; but ſome keep 
them in pounds, ſchillings, and groots Flemiſh. w 
The agio at Hamburgh runs between 20 and 40 per cent. All 
bills are paid in bank- mot ey. 
Hamburgh exchanges with Britain, by giving an uncertain 


number of ſchillings and groors Flemiſh for the pound Sterling. 


The groot or penny Flemiſh here, as alſo at Antwerp, is worth 
of a penny Sterling 3 and fo ſomething better than | in Holland, 
where it is only rc d. N 


| Flemiſh. 
6 Phenolige \ I groot or penny 
6 Schiiing-Ilobs | £ 1 ſchilling 
1 Schilling - ub > make J 2 pence or groots 
4: M 32 pence or groots 85 
74 Marks 1 Li ann 


The par with Hamburgh, and alſo with Anuwerp, i is 35 8. 6x * 
Flemiſh tor 11, Sterling. 


EXAMPLES. 


1. How many marks mult be received at Hamburgh for 300 ]. : 
Sterling. e at 35. 3 d. F lemiſh per J. Sterling? 


| 5 Decimally. . 
„;, | Plem. . Marks, Flem.s. 
1-17 30 43 335 200 If 20 : 7.5 :; 35-25 
1412 | 4 1.5 : 35.25 
8 | „ 
. e 
300 „ „ 
M. eb. VVV 
32086903965 10 ———— 
96 * 3 452.87 
309 Marks in 11, Sterling 13. 21875 
288 9 
210 Marks in 300 l. Sterling 206563 500 
192 : EE 6 5 1 16 
e 4 - 2750 
160 | 625 


Schilling-Jubs 10,000 
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7 2. How much Sterling money will a bill of 2965 marks 10 ſchil- 
21 


ling- lubs amount to, exchange at 35 s. 3 d. Flemiſh per 1, Ster- 
8 N e ore 8 e 


Fl. t. d. L.St. Mis. ſeb. 9 Decimally. 
If 335 3: 1 21 3965 10 4 1:5 13-35-25 
C > 55 
FFC 
7 © „„ e 
423) 126900(300 l. Ster. J52.375(13.21875 
— 13.21875) 3965. 62500 (300 l. Ster. 
05 „ 39 55625 yy 1 


3. Hamburph is indebted to Britain 2648 marks current mo- 
nmey : For how many marks may Britain draw on the bank, the A= 
gio being 30 per cent. „ e 


„„ Marks, 
As 130: 100 :: 2648 
» —— Ms. ch. phen. 


15)26480(2036 14 9 4, 


4 What is the Sterling value of a mark-lub, when the en 
change between Britain and Hamburgh is 36 8. 8d. Flemiſh per J. 
JJ 8 21 


Flem.s. d. d. St. d. Flem. 
. 
e 6 


12 
440 11)192(1/ r d. Ster. An. 
44 24 11 5 5 
5 5 82 

77 


2 45 
Becauſe 40 d. Flemiſh make a guilder of Holland, and 32 d. 
Flemiſh make a mark of Hamburgh, you may reduce marks to 
guilders, by ſaying, As 40 to 32, fo the given marks to the guil- 
ders ſought. Or, from the given number of marks ſübtract one 
fifth of itſelf, and the remainder is the anſwer, 


EX. 


»H5555) 


EXAMPLE. 1 


How many guilders of Holland a are equiralent to 17 30 marks of 
Hamburgh ? 


5 ve. | . 1 Or thus : 
Tf 40 2 32 1 ob OY 2 22 marks. 


75580707 Anſ. | " ſly adders. - 


Hamburgh exchanges with other countries as follows, VIZ, with 
Holland, on the dollar, 66+ d. Flemiſh. 


France, on the crown, 514d. Flemiſh, 
Spain, on the ducat, 524 ſchilling- lubs. 


I 11 1e 


Portugal, on the cruſade, = 48 d. Fleſh, 
Venice, on the ducat, 894; d. Flemiſh, 
LO on the paler, 96 d. Flemith, | 


III. E 'xcbange with France. 
11 0 N E WY T A B L E. 


Par in Ster. . d. 


12 deniers (Ii ſol =o 33 
20 ſols make J 1 livre =o 94 
3 livres 1 crown = 2 54 


At Paris, 8 Lyons, Kc. books and accounts are kept in 
livres, ſols, and deniers; and the 2 with Britain is on the 
crown, or ecu, of 3 livres, or 60 ſols Tournois. Britain gives 


for the crown an uncertain number of pence, commonly between 


30 and 34, the par, as mentioned above, being 294 d. 


EXAMPLES 


| What Sterling money muſt be paid in London to receive in 
Paris 1978 crowns 25 ſols, exchange at 317 d. per crown? 


gel. 


t 


„ 
” 
OY 
Cc 
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Solf. 


If 60 


| $6)3003236/5 


W — 


8) 50039 


EXCHANGE. 


319 :: 1978 
I 


118705 
253 


a ee 
593525 
237410 


12)62567 


| a 


We 


—— —ñ— ũĩb— 


L. 260 


d. Ster. 


31.625 2: 


3 
By Practice. 


Er. fol. 
1978 0 at t 315 d. 


d. — 
30 S | 247 5 ©. 
* — 1 1 F077 
en 10 
VC 
= 4. 
260 13 117 
J. 


11 you 8 dera ſay, 


d.Ster. 


1978. 416 : 62567, 42708 


2. How many French livres will L. 121: 18: 6 Sterling amount 
to, exchange at 327 d. per crown? a 22 


2 121 
= + 


2438 
8 12. 


29262 


24 


117048 
58524 


„ 
18 6 


Liv. 15 den. 
263) 70228802670 5 11 An. 


Rem. (78) 5 ſols 11 deniers, 


2, What muſt I | pay in Britain to receive in France 30/5 livres. 
trchange at 31 d. Sterling per crown ? 


3 
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Liv. 4. Liv. „ . I Or thus: | 
As 3 3 31 x: 3956 : 170 6 64 | 3)3956 20 TOE 
8)1318 13 4 

30) 164 16 8 at * | 
1 + 9: 103 al I d. 6 


L. 170 6 65 Anſ. 


4. A anker in London, with a view to make ſome little gain, 
remits to France Ho00 crowns, at a time when the rate of exchange 
was low, viz. at z0 d. Sterling per crown; and when the ex- 

change role to 314 d. he drew for the ſame number of crowns : I 
What did he Bam, and how much vo cent.? B | 
e nd; 

8) Go | © bg Then fa, 
——— I 30 1.6 1 100 

20) 750 L. paid, at 30 d. 100 

37 10, at 12. equal t to the gain, —— | 
——— e 3) 150.065 per cent. An. 
787 10 Received at 31% 2d. . . 


MORE EXAMPLES. 


5. What is the value of 930 crowns 26 ſols 3 deniers, at 3260 
per erown? An. 126 l. 98. 72 . 
6. LOW many French = owns {hall I haye for 1621. 13s. 114d, 


at 31409, per crown? Anſ. 785 crowns 34 ſols. the 


France exchanges with other places alſo on the crown, che par 


being as follows, viz. * 
VVV crown in 100 French crowns in 
Spain = 1843 mervadies. Naples = 721 ducats. 
| Portugal = 4313 + rees, | Florence = 45 crowns, 
Milan - 62 ſoldi. Denmark = 54 rubles. 
Sardinia = 922 ſoldi. Sweden = 78 rixdollars, 


IV. Exchange with Portugal. 
M ONE T- TAB L. E. 


Par in Ster. . d. . 
400 rees 7 1 cruſade — 2 3 
| make $ f — * 
loco rees 1 millree = 5 75 þ 


fxch 


Jar 


8. 


In Liſbon, Dots, &c. books. ad 4 accounts are generally kept 
i rees and millrees; and the millrees are diſtinguiſhed from the 
rees, by a mark ſer between them thus, 48 5 372; that is, 48 5 
millrees and 372 rees. 

Britain, as well as other nations, exchanges with Portugal on 
the millree, the par, as in the table, being 67 d. Sterling. The 
courſe Ln a runs from 63 d. to 68 d. Sterling per millree. 


EXAMPLES. 


1. flow much Sterling money will pay a bill of 827 7 * 160 deen 
exchange at 635 d. 1 per mullree ? 


10 . By N 5 
Reer. d. $6 5 | oo , 
If 1000 : "098. 827. 160 . eee at 6334, 
—, SH $07 - £4 4. - 
— — Pu | 60 206.790 
8000 50% 579012 13 10.359 
„ „ 801625 
. 
| 8000)419370-120 2. 4 1———— 
—— — * 1 218.4219375 
12) 52421 9 d. e 


20) 4368 TY 1 8. 
. 218 8 * WA 


The rees 1 thouſandth parts rat the millrees, are annexed to 
the integer, and the operation Proceeds exactly as in decimals, 


2. How many Tees of Portugal will 5001, Sterling ; amount to, 
exchange at 58. 45 d. per millree? 


2 + Rees. L. | 
If 644 : 1000 :: 500 
517 — — 
8000 10000 
„ 
120000 
8000 


— Rees. 


$517)960000c00{1856 85 a 


MORE EXAMPLES. 


3. How much Sterling money will pay a bill of 19! millrees, 
change at 644 d. per millree ? Anſ; 38 l. 128. 104 d. 
| 3 F 4. IF 


= "EXCHANGE. 


If I pay in London 033 1. 18s. 8 d. how many rees ſhall I 
lee at Liſbon, exchange 3 at E 8. 4d. per millree ? Af. 3502.2 


rees. 


Part III. 


Portugal exchanges with other places as follows, viz. with | 


Spain, on the piaſtre, 
Venice, on the ducat, 
Genoa, on the pezzo, 
Naples, on the ducat, 


Sardinia, on the dollar, 


; Palermo, on the crown, 


n 


Rees, 
= 037: 
744 
800 
597 


637 
vey | 


V. Exchange oth Spain, 


MONEY-TABL-E, 


1 in Ster. 


34 werradics 1 
8 rials make 1 pialtre = 
375 mervadies } - I I ducat = 


5. d. 
O 5 


. 
4 114 


In Madrid, Bilboa, Cadiz, Malaga, Seville, and moſt of the 
Principal places, books and accounts are kept in piaſtres, called 
alſo dollars, rials, and mervadies ; and they exchange with Britain 
gener ally on the piaſtre, and ſometimes on the ducat. 
runs from 35 d. to 45 d. Sterling for a piaſtre or dollar of 8 rials. 


EXAMPLES. 


I. London imports from Cadiz gocds to the value of 2165 
Piaſtres and 4 rials: How much Steriingawll this amount to, ex- 


change at 383 d. Sterling per Fae] ? 


e 
2163 45 at 383 d. 


. — 
24 = +5 216 x” 
14 > T1168 2 
2/= 18 o 6 
F = 7F 2 5 0F 
3 = 2 14 2 6 
8 
345 17 13 
| 3 * 


L. 345 18 85 Ar. 


NI 


4 = 


d. 


38% each, 


The courſe 


2. London remits to Cadiz 345 1. 18s. 845 d.: How much 
Spanii 


=) hve OW 


2% 
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Spaniſh money will this amount to, exchange at 384 . Sterling 
* per piaſtre? 


d. Rafe. . 46 d. 


If 383: 1 :: 345 18 r | be agel — 
— 155 
2 6918 e 
3 1 5 e 
83024 5 3898 
„ . 
* „ : 2149 
| $3024 | EE Oo Tos 1842 
Lo Carried vp, 1328389 e 307 
5 8 
Piaſt. Rial. Y „ 614024860 rials. 
12205 * 8 —. Broad 


6 


MORE EXAMPLES. 


3. "Spain remits to Britain 1768 dollars, or piaſtres, 7 rials, at 


40g d. Sterling per piaſtre: How much Sterling will this amount 
3 Anſ. L. 301 : 5: 23. 


. If I pay in Britain L. 1000: 16: 10, how much Spaniſh mo- 


wy may I draw for, — at 41 d. BEE per pialtre ? ? . : 


5788 piaſtres. 


The filyer money in Spain is of two FEY viz, old and new 
plate: the old plate is 25 per cent. better than the new; and ſo 
the piaſtre of exchange conſiſis of 8 rials old plate, or Or 10 rials 


new plate, 


The copper money i in Spain is called vellon; 5 though the 
piaſtre vellon be of the ſame value with the piaſtre ot exchange old 


plate, yet the rial vellon is littie more than half a rial old plate; 3 


for 32 rials vellon are equal in value to 17 rials old Plate, or 109 
rials vellon are equal to 533 ; rlals old plate. N 


Spain exchanges with other places as ſollows, viz, with 


| Mervadies. 
Venice, on the ducat, == 318 
Genoa, on the pezzo, = 3414 
Rome, on the crown, = 464 
Florence, on the crown, = 409 
Naples, on the ducat, = 255... 
Milan, on the ducat, = 348 
Bologna, on the dollar, = 3224 


Meſina, on the crown, 380 


4 
2 
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VI. E xchange wy V. enice. 
M on E X+T A B L E. 


Is Soldi | 1 1 gros. 
24 Gros make I ducat = = 504 a. Sterling, 


- The money of Venice i is of three forts, viz. two of bank money, 
and the picoli money. One of the banks deals in banco money, 
and the other in banco current. The bank money is 20 per cent. 
better than the banco current, and the banco current 20 per cent. 
better than the picoli money. Exchanges are always negotiated 
by "4g ducat banco, the par being 48. 24 d. Sterling, as in the 
table. 
'Though the qucat be commonly divided into 24 gros, yet bank- 
ers and negotiators, for facility of computation, uſually divide it 
as oe, and keep their e and accounts 1 


12 Deniers . } 3 U dE: 
20 Sols d'or I ducat= 50; d. Sterling, 


The courſe of exchange i is from 45 d. to 55 d. Sterling per ducat. 
L X A M PL E 8. 


8 How much Sterling money is equal to 1459 ducats 18 fols 
1 denier, bank money of e erchange at 52⁴ d. Storing per 


ducat? 


Duc. d. Duc. * den. - 
If 1: 524 1459, 18 1 522 rate. 
| _- Sols. —— 
— 9 | 26j 
2918 513 
2. 2=+ | 53 
N 1=+ he 
d. 75868 den. 1ST T7 
4 = 7297 3 
4 = 364g Als 
769624 
47 * 
Rem. 


12)25010( 6 d. 


20)6410) (17 8. 
L. 320 17 6 Sterling. A. 3 
| | | 1 How 


— 
Jo 
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415 
2. How many ducats at Venice are equal to 38 51. 128. Os” 


5 Sterling, exchange at 4s. 4 d. per ducat 


Lis Duc. Wo 
H 210 4-1. 24 365, 625 
20783 | 
21 385625 
— — Dee. 
195)347062- (1779: 3 af. 
195 | 


1520 
1365 


1556 
1365 
1912 

1755 


1575 
1560 
bs) 


Bank money is reduced to current money, by alloving for the 5 


agio, as was done in exchange with Holland; viz. ſay, As 100 to 


120, or as 10 to 12, or as 5 to 6, ſo the given bank money to the 


current ſought. And current money is reduced to bank money by 


reverſing the operation. And in like manner may picoli money be 
reduced to current or to bank money, and the cOnfrary. 
| | 100 ducats banco of Venice. 
In Leghorn = 93 pezzos In Lucca = 77 crowns 
In Rome = 68% crowns In F rancfort = =139% florins 


VII. E «change with Gran 


MONEY-TABLE. 


12 Denari I . ſoldi 5. d. 
20 Soldi 1 e 6 Sterling. 


Books and accounts are generally kept i in pezzos, ſoldi, and de- 


nari; but ſome keep them in lires, ſoldi, and denari; and 12 ſuch 


Gat make 1 ſoldi, and 20 ſoldi make 1 lire. 


The pezzo of exchange is equal to ;+ lires; and, conſequently, 
exchange money is 54 times better than the lire money. The 
courſe of exchange runs from 47 d, to 58 d. Sterling per pezzo. 


E X- 
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Ae 
How much Sterling money is equivalent to 3390 pezzos 16 ſoldi, * 
of Genoa, exchange at 514 d. Sterling per pezzo ? 
Soldi. d. Pez, ſoldi. 
If 20 : 3 : 3290 16 
WS 1 be 
1% ˙ - 


339080 

67816 
2712644 5 i 
ee om Ty „ - 
160) 28 1436400175897 2772 18 11 | 


* Sterling money - be given, it may be rediiced or changed into 
pezzos of Genoa, by reverſing the former peration. 


Exchange money is reduced to lire N by being PRES 
by 52, as follows. 


Per. oll. Deeimally. 
3390 16. 3390.8 
. 5 
e aloe 
i= 1695 8 237356 
n 169540 
Lires 19497 : Lires 19407. 100 


And lire money is 3 to exchange money by dividing * 
by 55. 


So | Soldi of Gre: 
mo | Milan, x-crown-.. = $6 -:- 

In Naples, 1 ducat = 86 

In Leghorn, I piaſtre = 20 
In Sicily, 1 crown = 1275 


VIII. Exchange with Leghorn. 

MON ETA B IL. E. 

12 Denari J make F 1 ſoldi . 4. 
20 Soldi 3 : 1 piaſtre 4 6 Sterling. 


Books and accounts are kept in piaſtres, ſoldi, and denari. The 
piaſtre here conſiſts of 6 lires, and the lire contains 20 ſoldi, and 
the ſoldi 12 denari, and conſequently exchange money is 6 times 
better than lire money. The courſe of exchange is from 47 d. to 
53 d. Sterling per ptaſtre, 

* E X- 
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— EXAMPLE. 
AF What i is the —— value of 731 piaſtres, at 5540. each? 


| : 731 panes, at 551 d. 
4. d. 2 |= 
4 % 8=+ [196 4 
: 6=+4 | 18. ; 6 
FED x 4.3390 


L. 169 0 104 An. 


Sterling money is reduced to money of Leghorn, by reverſing 
the former operation; and exchange money is reduced to lire mo- 
ney by multiplying by 6, and lire money to Rm money by 
dividing by 6. 
100 piatres of Leghorn » are 
In Naples = =134 ducats. | In Geneva = 1853 crowns, 


: 8 | Foldi of Leghorn, 
In Sicily, r-crown © =" 1334 : 
In Sardinia, 1 dollar 95 


The above are the chief piace in Europe with which Britain 8 
exchanges directly; the exchanges with other places are generally 
made by bills on Hamburgh, Holland, or Venice. I thall here 
however ſubjoin the par of exchange betwixt Britain and moſt of 
the other places in Farope, with which we have any commercial 


ntercourle. | 


: Par i iz Sterling. 1 2 5 
Rome, 1 Goon . 6 
Naples, x ducat . 
Florence, 1 crown 1 4%. 
Milan, 42 ane e847: 
Bologna, x dollar = a3 

Sicily, i - crown „ 5 
Vienna, 1 rixdollar = 4 
Auſburgh, 1 florin = 3 Is 
Francfort, x florin VV 
Bremen, 1 rixdollar- : 3 6 
Breſlauͤ, 1 rix dollar 3 3 
Berlin, 1 rixdolliv = 4 0 
Stetin, 1 mark = 1 6 
Emden, 1 rixdolliv = 3 6 
Bolſenna, 1 rixdollar - 3 8 
Dantzic, 13% florins =1 Oo o 
Stockholm, 344 dollars 1 o o 
Kuſſia, 1 ruble = 4 5 
Turkey, 1 aſper 1 


* 


EX C HAN G E. Part III. 


1 | The following places, viz. Switzerland, Nuremburgb, Leipſic, 
- Dreſden, Oſnaburgh, Brunſwic, Cologn, Liege, Straſburghg, 
Cracow, Denmark, Norway, Riga, Revel, Narva, exchange with 
Britain, when direct exchange is made, upon the rixdollar, the 
vs 1 45. 6 d. — 


IX. F eben ewith America and the I 24 Indies, 


In North America and the Weſt Indies, accounts, as in Britain, ; 
are kept in pounds, ſhillings, and pence. In North America they 
Have few coins circulating among them, and on that account have 
been obliged to ſubſtitute a paper-cnrrency for a medium of their 
commerce; which having no intrinſic value, is ſubjected to many 
diſadvantages, and generally ſuffers a great diſcount. In the Weſt 
Indies coins are more frequent, owing to their commercial inter- 
courſe with the Spaniſh ſettlements. 
Exchange betwixt Britain and America, or the Weſt Indies, 
Z may be computed as in the a examples. 


The neat proceeds af a cargo from Britain to Boſton amount 
to 8, 51. 178. 6d. currency: How much is that i in Sterling mo- 
ney, exchange at 80 per cent.? | 


IF 480. 2 100 | | 
18 10 T. s. d. 
9: 5845 17 6 
0 

e 99229 3 


— —— — 


L. 469 18 73 Sterling, . 


2. Boſton remits to Britain a bill of 4691. 18. 73 Sterling : 
How much currency Was Paid ior the bill at Boſton, Fee at 
80 per cent, 4 


If 1co : 180 SR 
5. 9469 18 77 


+ fires 
$)4229 7.6 


845 17 6 currency. Auf 


8. Phil-delph! a is indebted to Britain in 985 1. 12 8. 3 d. cur- 
rency : Ho much Sterling wall that amount TO, exchange at 75 
Per cent.? 


= 
8 


fads. 


Chap. VII. EX CHANGE. 15 - Aa. 
| If 175 
RE 35 


eg. | 
20 ; 1. „ . 
4 3: 985 12 3 

- 4 


713943 W 


563 4 15 + Sterling. 45. 15 . .Y | 


4 022 fu Philadelphia grants a bill on Britain for 563 I. 48. 15d. Ster- 
2 ling: What is the value of the bill i in currency, exchange 3 at 75 
per cent. 


3 
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. e practice thus: :: 
if 100 i 195 L. „ . 
4 363 . 100.2 5 

8 | | rH [ 50 = ＋ 281 12 Cf 
e 1333 = 140 16 03 

4394 9. 12 — 
* 985 


— 1 
———— o —— 
* 

3 n 
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* 
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ENT 


vo BY 
5 nr 
= o 


* . « 5 Fa ————— — — 1 


F | . 12 4 our: 
af. 985 12 3 cur. „„ 


Wo © A parcel of geb from Britain, amounting, by it invoice, to 
3231. 58. Sterling, are fold byſa factor in Virginia for L. 469: 2:6 
currency: What Sterling ought the factor to remit, deducing - EY 
per cent. for commiſſion? and how much * the epleye er in | 
per cent. when exchange is at 30 per „ | 


E xc>, com. 


If e e 
27 


8 3 
20 21 pit 


* : — — 


3) 9382. 500 


9)3127.5 
347. 5 Ster. to be remitted, 
323:25 value conſigned. 


— mow 


24. 25 gain. 


If 323.25: 24.25 :: 100 
| | „ 


323.25) 2425. 0007.5 or 74 per cent. 
cure DOT. es 
at 75 r 5 
162250 
161625 


625 


R 


420 EXCHANGE. 


6. How much currency in Virginia will 3 1 bill of 345 . 
13 s. 4 d. Sterling, when — Al is 3 1 per cent. 


If 100 : 1337 3 ;- Practice. 
Wu 3 „ 
„ ES” ” As ; 4 100 = 345 13 4 
300 : 400 g 
l „%% 
e 4 11331 4 460 17 9 currency, 
301382 13 4. 1 


Au currency 460 1 17 9+ l 


7. If an ounce of gold worth 4 l. Sterling be rated in \ Caroline 
at 0 I. 15s 7, d. currency, now much currency will 1001, Ster- 
ling purchaſe ? : 

L. currency. 5 ho 
17 4:9 13 i 


„5 i 
17 7 

8 

„ 


L. 244 9 ” currency. Anſ. 


8. How much Sterling money will 17801, Jamaica currency oy 
Mount to, exchange at 40 * cent.? 


If 140: 100 
„ ieee 
7 3 1 1780 
s 
7)8900 


1271 8 62 Sterling. Arſe. 


Bills of exchange from America, the rate being high, is an ex- 
penſive way of remitting money to Britain; and therefore mer- 
chants in Britain generally chuſe to have the debts due to them 
remitted home 1 in ſugar, rum, or other produce, 


X, E change with Ireland. 


At Dublin, and all over Ireland, books and accounts are kept 


in pounds, ſhillings, and pence, as in SME” ; and they exchange 
on the 1001, Sterling, 


The 


Ghap. VII. EXCHANGE, 4 


The par of one ſhilling Sterling is one ſhilling and one penny I- 
Fiſh; and ſo the par of 1001. Sterling is 108 1. 6s. 8d. Iriſh, 
The courſe of exchange runs from 6 to 15 per cent, | 


: „„ Cf: 

1. London remits to Dublin 5861. 10 s. Sterling: How muck 
Iriſh money will that amount to, exchange at 95 per cent,? 

1 5 | 


8 8 


Practice, 


ange 


'T he 


"2-60 
8 


Boo + 


109% : 586.5 
„„ 


877 : 


800)514360.5 


642.9500625 


Anſ. 642 l. 19 8. Iriſh. 5 


2. How much Sterling will 625 1. Iriſh amount to, exchange at 


103 per cent.? | 
tie 3. 100 11 


883 Boo 883);00000(566 | 


3. Britain remitted to Ireland 10000 1. Sterling when exchange 
was at 12 per cent. but, exchange falling to 8 per cent. Britam 
_ draws back the whole remiftance : How much Sterling was drawn 


— LL, 


un 


back, and how much did Britain gain? 


As 108 : 11 10000 


108) 


— — 


| J. 
1120000 (10370 7 
. b 10000 | | 


d. 


4. When exchange was up at 12 per cent. Dublin drew on 
London for 100001. Sterling; and when exchange fell to 8 per 
Sterling to London : How much 


cent, Dublin remitted 10000 1, 
Iriſh money did Dublin gain? 


370 7 4 gained. 
Which is more than 34 per cent. 


58.65 


| 46.92 


586.5 


35.865 
2.9325 
1 


56.450625 add. 


1642.950625 


42 Sterling drawn back. 


"EI 
o7 Ster. Anſ. * 


4 * 
oy A 1 
de Ts 4 ” 

i) 
bs 
. '» . 
+28 
os 
1 
"7 
Y 
y * 
* 
{ 
— 
5 
1 
4 
X ies. 
: ba 
4 
9 
ve 
* 
” 
o 
. =, 
<3 
* 
3 
# 
r - 
* 
4 
| L 
#3 
= 
= 2 
N * 
8 5 , 
5 
Mp 
« 
i 
:-.44Y 
., :< Ml 
A 
- ” 4 
8 
12 
- 99 MN 
qv 
a 4 
; * - * 
< 
; if 
b 
5 
4 
« 

p X) 
1 7 
, 4 4 

4 
— 
Ax 
- 3 84 * 
4 48 
. 
J _ 
: 4 
2 = 
— 
* 
L we 
* 
1 
1 9 15 
1 
r 
. 1 
1 3% * 
9 
2 1 
5 3 
3 
- 8. 
. = 
3 
£ *z 
2 4 
1 
"= 
[1 * 
_ 
2 gl 4 
Hu 
7 
1 
1 
iy 
; - "x 
0 "No 
9 
„ * 
* 
= 
A 
4x7 
4 
: ” 
* 
- 
, 
o 
4 
- * 45 
4 "Rl 
: * 
of 
+ 
- 
vi * 
4 62 EL, 8 
* 1 * 
7 #:% 7 
3 
— 1 
of 
z 
— 
. 7 
7 
_ 
_ 
— 
5 
+8 
with 
* ” 
> 
ig 
2 
9 
.- 
2 
2 
9 
N 
bs. 
We, - 
1 
1 
. 2. 7 
WAS... 
* * 5 
44 M 
© "th 
1 
1 
1 
— " 
: 1 
1 
+ RE 
. 1:73 
fr 
XY 23 
', = 
»BÞ 
_ 
4 4 1 
= 
— 5.5: 


Triſh, 


1 _ : 
ung mY. EI — 8 
ON 4 5 88 . . 1 
K 23 ORE NS 
5 
2 De r 1 


=: EXCHANGE; Part III. 
Triſh. | 


112 
No 108 . 
Ster. Siet. 
If 100 : 4 :: 10000 


oO 


10 oceldeo 1. Iriſh gained. 


XI. E cehange betwixt London and other places in Britain. | 


The ſeveral towns in Britain exchange with London ſor a ſmall! 
premium in favour of London; ſuch as, 1, 14, &c. per cent, The 
Prom: is more or leſs according to the demand for bills. 


EXAMPLE. 


"Edinbargh draws on London for 860 I. exchange at 13 3 per 5 
oent.: How much money muſt be 1855 at Edinburgh for the bil! 1 


. 
per cent. 1— 
1 = 8 12 
„„ 
3 BER 6 


11 16 6 premium, 


— — 


| 871 16 6 paid for the bill. 


7 To avoid: paying the premium, it is an uſual b to take 
the bill payable at London a certain number of days after date 
and in this way of doing, 73 days is equivalent to 1 per cent. 


XII. Arbitration of E xXchanges. | 


T he courſe of exchange betwixt nation and nation naturally riſes 
or falls according as the cireumſtances and balance of trade hap- 
pen to vary. Now to draw upon, and remit to foreign places, in 
this fluctuating ſtate of exchange, in the way that will turn out 
molt profitable, is che deſign ef arbitration. Wbich is either ſim- 


ple or compound. 
1 Simple dilation 


In ſimple arbitration the rates or prices of exchange from one 
place to other two are given; whereby is found the correſpondent 
Price between the {aid two places, called the arbitrated price, er 
Par of arbitration ; and hence is derived a method of drawing and 


remitting to the belt advantage. 3 
EX. 


* , 


n Th 423 
| EXAMPLES. 


„ 7, If exchange from London to Amaflerdam be 23 8. 0 d. per 1. 

Sterling; and if exchange from London to Paris be 32 d. per 
crown; what muſt be the rate of exchange from Amſterdam to 
Paris, in order to be on a par with we other two? 


Ster. Finn. Ster. 


„ 0 J. * d. 
F 2 333932 
12 12 
240 405 
| 32 
810 
1215 


240)12ybo(54. 4 Flemiſh per crown. Anf. 


2. IF exchange from Paris to London be 32 d. Sterling per 

crown; and if exchange from Paris to Amſterdam be 54 d. Fle- 
miſh per crown; what muſt be the rate of exchange between Lon- 

don and Amſterdam, in order to he © on a 88 with the other wo? 2 


Ster. Blows: Ster. 
5 
If 32: 54 :: 240 

240 

"246 © 

108 . 

12) . 4. 
2288 (33 9 Flemiſh per l. Sterling. Ar. 


py If 1 from Amſterdam to Penis be 54d. Flemiſh per 


Flemiſh per J. Sterling; what muſt be the rate of exchange be- 
tween Paris and London, | in order to be on a Par with Fe other 
two? 
| "flew. Ster. Flem, 
VVV 
If 332 9 : 240 1 54 


crown; and if exchange from Amſterdam to London be 33 8. 9 d. 
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by advice from Holland or France, the courſe ot exchange between 
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From theſe three operations it appears, that if any ſum of mo- 
ney be remitted, at the rates of exchange mentioned, from any, 
one of the three places to the ſecond, and from the ſecond to the 
third, and again from the third to the firſt, the ſum ſo remitted 
will come home entire, without increaſe or diminution” 

From the par of arbitration thus found, and the courſe of ex- 
change given, is deduced a method of drawing and remitting to 
advantage, as in the following examples. FN 


4. If exchange from | London to Paris be 32 d. Sterling per 
erown, and to Amſterdam 405 d. Flemiſh per l. Sterling; and if, 


Paris and Amſterdam is fallen to 52 d. Flemiſh per crown; what 
may be gained per cent. by drawing on Paris, and remitting to 
Amſterdam . 2 * | 5 
The par of arbitration between Paris and Amſterdam in this caſe, 

by Ex. 1. is 54 d. Flemiſh per crown. Work as under. 

If 32: I :: 100: 750 debit at Paris. 

Cr. d. Fl. Cr. d. Fl. 
I 1: 52 :: 750: 39000 credit at Amſterdam, 


; £0. E34: 61-4 6s —- 3 
If 405 : 1 33 39000: 96 5 115 to be remitted, 


100 


— 


3 14 05 gained per cent, 


But if the courſe of exchange between Paris and Amſterdam, 


- inſtead of falling below, riſe above the par of arbitration, ſuppoſe 0 
to 56 d. Flemiſh per crown; in this caſe, if you propoſe to gain 
by the negotiation, you mult draw on Amſterdam, and remit o 
Paris. The computation follows. 5 = P 
CCC 4, | 
If x : 405 :: 100: 40500 debit at Amſterdam, 8 
26-08 A an. oro, - © 
If 56 : 1 :: 40500 : 723 rr credit at Paris. 5 


Cr. 4. Si. Cr. | L. J. d. Ster. N 
If 1: 32 :: 723 * 96 8 65 to be remitted, 
100 e | 


3 11 55 gained per cent. 


In negotiations of this ſort, a fund for remittance is afforded out 
of the ſum you receive for the draught; and your credit at the 


ane foreign place pays your debit at the other. | 
gp * ä 5 5. London 


Chap. vii. EXCH A NGE, 426 


5. London i is indebted to Peterſburgh z ooo rubles, and Peterſ- 
eburgh can draw for them directly on England at 50 d. Sterling per 
ruble, or on Holland at 90 d. Flemiſh per ruble: Which of theſe 
two ways will be moſt advantageous to London, ſuppoſing the 
courſe of exchange between London and Holland t be 1 4d. 
Flemit per I. Sterling ? po „„ 

Find the par of arbitration, by laying, : 


d. St. 401. d. St. 4. F. 5 
If 50 : 90 :: 240 3 432 or 36s. Flemiſh, 


. — e 5 
2 c 
- W 
. roy a oo 


If the courſe of Fe DIR between London and Holland had 
been the ſame with the par of arbitration, viz. 36 8. payment in 
either way would be the ſame to London; but ſince the courſe is 

65. 4d. it is plainly an advantage to make payment by the way 
of Holland; for it is better to receive 36s. 4d. than 36. for a 
pound Sterling. The computation follows, 


Rab. = Rub. L. . d. ur, | 
If 1: 50 :: 81 10411 34 London to P cterſburgh. 


Rub. 140 Rub. di. Fl. 
If I: 90 :: 500: 450000 Holland to Peterſburgh. 


Ry 45 . 55 „ 4. Sier. 
If 36 4: 1 :: 450000 : 132 2 24 London to Holland, 


9 11 17-gain, 


If the courſe of exchange to Holland had fallen below 50 s. the i4 
direct exchange would have been preterable. | / 


„ 


The following, or like queſtions are folred, without finding the | 
par of arbitration, | 


6. London was ordered to remit 500 ducats to Venice, at 50 d. 
Sterling per ducat, and to draw for the value upon Spain, at 30d. 
Sterling per piaſtre; but when the order came to hand, bills on 
Venice were at 522 d.; At what rate of exchange mult London 


draw upon Spain, to compenſate che advance upon che remittance ? 


1 0 2 523 2: 40 W If 260 - 1855 22 40 
| 40 


100)4200(42 d. An. 
he Duc. d. St. Duc. d. St. , , , 
; If 1. e. 30 35000 | drug rar 25000 O25 
Jon SE SN 


Then 


426 5 EXC H A N G E. GS Pare ut. 


ks hen, by the courſe, 


Duc: d. Dic. .f 4. Plaſt. . 1 DIS; | 
If 1: 527 :: 500: 26250 Tf 42 * 1 21 26230 625 a5 before, 


If the courſe of exchange with 8820 be lower than 42 d. the 


order cannot be executed without loſs; e it it ve — > Mars 
will ve gain · 


7. London was erdered to remit to Pain go crowns, at 313d. 
Sterling per crown, and to draw ſor the value upon Amſterdam, 
at 30 8. 9d. Flemith per pound Sterling; but when the order 
came up, bills on Paris were at 314 d. Sterling per crown: What 


muſt be the rate of exchange with Amſterdam to compenfate the 
| advance « on the remittance : ? 


If 31% 369 17 517 36 53 nearly. Af... 

The proportion is inverſe; for thi rate of exchange with Hol. 
land myſt be lefſened to anſwer our purpoſe ; ; Which may be pro- 
ved as in the former example. The * for the remittance 
and draught follow kx. | 

Ce. d. St. Cr. d. Ster. 
If xi : 315 :: 800: 25300 

% A087 7. Pe a8 : 1 
11 240 36 57 : 25300 : : 46119 nearly. 


g. A merchant in London had 6000 guilders in the bank at Am- 


ſterdam, and was offered 22 d. Sterling for each guilder; but as 


this offer did not pleaſe, he indorſes a bill for the whole to his fac- 
tor at Paris; who ſoon brought the money to France, by exchan- 


ging at 55 d. Flemiſh per crown : he allows the ſactor + per cent, 


commiſſion ſor his trouble, and then draws upon him for the whole, 
exchange at 32 d. Sterling per crown: How m was Els better 
than the offer of 22 d. per guijder ? e 


92 


6000 gvilders. 
40d. Flemiſh in I guilder. 


CFC. 
If c5, : 1 :; 240000 : 4363 63, crowns. 


— — 


434181, neat. 


5 9 


uila 


Chap, vn. EXCHANGE, 


e 1 Guild. | Cr. . Tr: 
2 6000, at 22d. If 1: 32 :: 4341.81. 
d. — 5 _32 
20 2 80 F 
e 7 8053,63, 
„ | | 13025 $23 45 ; Is | 
fig 17-21 46h ; 138938.18,= 578 19 2 : by exch, 


6 


Ster. 28 13 2 gained. 


MC Compound arbiration | 


in compound arbitration the rate or price of exchange between: 


thewe, four, or more places, is given, in order to find how much a 


remittance paſſing through them all will amount to at the Jait 
place; or to find the arbitrated price, or par of arbitration, be- 
tween the firſt Pu and the laſt, And this oy be done by the 
core ann. Wh 


"VL ES: 


8 2 Diſinguiſh the given rates or prices into antecedents and con- 
ſequents; ; place the antecedents in one column, and the conſe- 
quents in another on the nde ſronting one another by way of e- 
quation. 


II. The firſt antecedent, and the laſt N to "el an 


antecedent is required, muſt always be of the ſame kind. 
III. The ſecond antecedent muſt be of the ſame kind with the 


firſt conſequent, and the third antecedent of the fame kind with the 


ſecond conſequent, &c. 

TV. If to any of the numbers a fraction be annexed, week the 
antecedent and its. conſequent mult be multiplied into the denomi- 
nator. 

Ie facilitate the operation, terms that happen to be equal or 
the fame in both columns, may be dropped or ö and other 
terms may be abridged, | 

VI. Multiply the antecedents continually for a diviſor, and ihe 
ee continunlly for a dividend, and the quot will be the 
— „or antecedent required. 


EXAMPLES. 


1. If London remit 1000 1. Sterling to Spain” by way of Hol- 


land, at 35s. Flemiſh per 1. Sterling; thence to France, at 58 d. 


Flemiſh per crown ; thence to Venice, at 100 crowns 'per 60 du- 
cats ; and thence to Spain, at 360 mervadies per ducat; how ma- 


ny piaſtres, of 272 mervadies, will the 1000 l. Sterling amount to in 


Spain? 


550 o o by offer. je 


3 H 2 | ' A.ctecedents._ 


& CHANGE. ben n. 
Antecedents, | ; Conſequents, 1 Abridged. 


11. Sterling = 355. or 420d, Flem. 1210 
58 d. Flemiſn = --1.crown France. --. £-Afea2.:-: 
100 crowns France = 60 ducats Venice | . 1== 30 
1 ducat Venice = 360 mervadies 1 | = 45 
272 mervadies = 1 piaſtre . ** 1 
How many piaſtres =1000 1. Sterling? . HEE 10 


Mm order to abridge che terins, divide 53 Py 420 by 2, pre you 
dave the new antecedent 29, and the new conſequent 210; reject 
two ciphers in 100 and 1000; divide 272 and 360 by 8, and you 

| have 34 and 45; divide 34 and 60 by 2, and you have 17 and 30; 
and the whole will ſtand abridged as above. ; | i 


Then, 29 x 17 = 492 diviſor; and, 210 x 30 X45x102=2835000 5 
dividend; and, 493)283 50000 5042 piaſtres. Anſ. 


Or, the conſequents may be connected with the ſign of multipli- 5 
cation, and placed over a line by way of numerator, and the an- 
tecedents, connected in the ſame manner, may be placed under the 
Une, by way of denominator, and then abridged, as follows. 


3 | — — 
— — 


| 3 260 K 1000 210 * C n to 210 X 60 * 45 X 10 


| $8X100X 372 . 2 e „„ OKC. 
210 v 30, * 45 X 10 2835000 | 


— — — 5 


29 R217 43 
And, 493)2835000(57 50k piaſtres. Arſe 


The akon the terms by way of antecedent and conſequent, and 

working as the rules direct, ſaves ſo many ſtatings of the rule of 

three, and greatly ſhortens the operation. The proportions at 
lar ge for the above queſtion would ſtand as under. 


L. Si. „ d. Fl. 
If 1 420 :: 1000 420000 
d. Fl. Cr. GEL, . 


„* 


If 58 : 1 :: 42000 724145 
Cr. Duc. Cr, Duc. 
If 100: 60 :: 724135 434425 
Duc. Mer. Dcr. Mer. : 
If 1 : 360 :: 434435 * 156413739 


Mer. Fial. Mer. Piaſt. 
If 272: 1 156413723: 5750477 


—4 


* 


Chapt, EXCHANGE. a 


If we ſuppoſe the courſe of direct exchange to Spain to be 421 d. 

- Sterling per piaſtre, the 1000 l. remitted would only amount 
to 5647 piaſtres; and, conſequently, 103 piaſtres are gained by 
the negotiation; that is, about 2 per cent. . 1 


2. A banker in Amſterdam remits to London 400 J. Flemiſn; 
firſt to France, at 56 d. Flemiſh per crown ; from France to Ve- 
nice, at 100 crowns per 60 ducats; from Venice to Hamburgh, at 
100 d. Flemiſh per ducat; from Hamburgh to Liſbon, at 50d. 
_ Flemiſh per cruſade of 400 rees; and, laſtly, from Liſbon to Lon-. 
don, at 64 d. Sterling per millree: How much Sterling money 
will the remittance amount to? and how much will be gained or 
ſaved, ſuppoſing the direct exchange from Holland to London at 
34-5. e. Fiemilh ner ], e ot. 


 Antecedents, Conſequonts, 
56 d. Flemiſh 


=. 1... crown... 
100 crowns = 60 ducats, 
i ducat = 100d. Flemiſh. 
zo d. Flemiſh = 40 rees. „„ 
loco rees 84 d. Sterhng.. | 


How many d. Sterling == 400 J. or 96000 d. Flemiſh ? 


This, in the fractional form, will ſtand as follows, 


60 „ 100 X 400 * 64 x 96000 68640 
— , and 


— 


$6 X 100 X 5% X 10% 7 


5)368640(526625% d. Sterling. = 219 J. 8s, 65d. Sterling. Anſ. 


To find how much the exchange from Amſterdam directly to 


Te, at 36s. 10 d. Flemiſh per |. Sterling, will amount to, 
7, d. n . 2.4. Store 
36 10 If 442 : 1 :: 96000: 217 3 10% 
I2 , e 


219 8 64 


442 | Gained or ſaved, 2 4 84 
In the above example, the par of arbitration, or the arbitrated 
price, between London and Amſterdam, viz. the number of Fle- 
miſh pence given for 1 J. Sterling, may be ſound thus: 


Make 64 d. Sterling, the price of the millree, the firſt antece- 
dent; then all the former conſequents will become antecedents, 
and all the antecedents will become conſequents. Place 240, the 
pence in 1 J. Sterling, as the laſt conſequent, and then proceed as 
taught above, viz, 


Antece dente. 


rr ER on. - 26 MED 1 
14 1 „e 
r IS os - 4 
eg 


| 


How May d. Flemiſh 
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Antecedents, Conſeguenti. 1 | | 
64d. Sn loco rees. 5 ; 
400 rees Fo d. Flemiſh, | 
100 d. Flemiſh T duet. 
60 ducats = 100 crowns. 
1 crown = 56d. Flemiſh. 


240 d. Sterkog ? 


2000. 50 * 100 X SEX 240 275 FT 
= —, and 
64 N 400 x 100 x 60 5 4c ie 


. 9678075. 368. 52 d. Flemiſh per l. Sterling, 2 


Or the irvitratel price may be found from the anſwer to the 
| queſtion by ſaying, | 


d. Ster. d. Flem. d. Ster. 
If : g6000 : * 
— 
St 672000 
E 1 
2688 
1344 


— PR J. d. Flem. 
268640) 6 ses. =36 5% as before. 


The work may be proved by the arbitrated price thus : : As 11. 
Sterling to 368. 5£d . Flemiſh, ſo 219 I, 8 8. 67 d. Sterling to 
400 l. Flemiſh. | 

The arbitrated price compared with the Auen courſe ſhows - 
whether the direct or circular remittance will be moſt advanta- 
geous, and how much. Thus the banker at Amſterdam will think 
it better exchange to receive 11, Sterling lor 36s. 52d. Flemiſh, 
than for 36s. 10 d. Flemiſh. 

3. A merchant at London has credit for 680 piaſtres at 1 
horn, for which he can draw directly at 30 d. Sterling per piaſtre; 
but chuſing to try the circular way, they are by his order remit- 
ted, firſt to Venice, at 94 piaſtres per 100 ducats Banco; thence 
to Cadiz, at 320 mervadies per ducat; thence to Liſbon, at 630 
rees per piaſtre of 252 mervadies ; thence to Amſterdam, at 50 d. 
Flemiſh per cruſade of 400 rees; thence to Paris, at 56d. Flemiſh 
per crown; thence to London, at 314 d. Sterling per crown: 
What is the arbitrated price between London and Leghorn per 
piaſtre ? ? and how much is the circular remittance better than the 
direct draught, without reckoning charges? „ 


Antecedenti 


7 LU } 
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Antecedents. A Conſoyiuents, 
94 Piaſtres = 100 ducats. 
1 ducat ' = 320 mervadies. 
272 mervadies 630 rees. 
400 rees = 50d, Flemiſh, 
56 d Flemiſh | ein 
3 crowns = 94d. Sterling=3 x 31+ 
How 3 d. Sterling — * 2 BY 


100 Xx 320 * ee X50 X . 1875 
" i pps 2h oy and 


"va X 272 * 400 X56 * . 
340185 5689 d. tes per piaſtr, ar. 


. 
680  piaſtres, : at 55 d. = = 156 5 0 
e at 50 d. — 141 13 4 


Gained 14 11 8 


If the arbitrated price of any intermediate antecedent be requi- 
red, put the queſtion at the void place, fill up the place of the 

firſt queſtion with its anſwer; or, to avoid the fraction, make 680 
piaſtres the laſt conſequent, and their value in pence Sterling the 
| laſt antecedent, and then work as before, . 


Ex. How many rees are equal | in value to 50d. Flemith 2 


Ae Conſurntnts. 


94 piaſtres = 100 ducats. 
1 ducat 2 310 mervadies. 
272 mervadies = 630 rees. 
How many rees = 50 d. Flemiſh ? ? 
56 d. Flemiſh = I crown. 
3 crowns = 94d. Sterling, 
37500 d. Sterling = 680 piaſtres. 


300 X 30 X 630 X 50 x 94 X 639 FX2X10X4 


* = ——— 400 res. An,. 
94 K* N 37500 Z 1 Hh ER. * 


I the arbitrated price of a conſequent D 3 at che void 
place put the queſtion, and work as before; only in this caſe the 


produtt of the antecedents is the dividend, and the product of the 
conſequents che diriſor. | 


4. How many rees are ecual! in value to a piaſire of 272 mer- 
vadles? | 


1. 


Autecedents. 
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Antecedents, Conſequents. 8 


| 94 piaſtres = 100 ducats, : 
J 1ducat = 320 mervadies. 
[ 2272 mervadies = how many rees ? 
300 rees = 50d. Flemiſh. 
56 d. Flemiſh = 1 crown. 
.... 3 crowns = 94 d. Sterling. 
$7500 d. Sterling = 680 piaſtres. 


l 1 * 4 * 56K 3 * 37500 I4X 3X15. 
— — — -=—=630 rees. s. A. 


100 * 330X 50 * 680 5 . 1 


N Note. The value of an i antecedent 1 is ; always of the ſame deno- 
1 f mination with the preceding conſequent; and the value of a conſe- 
quent is of the ſame denomination with the ſubſequent antecedent, 


In this ener exchange, the agents 0 or factors at the different 
4 | places through which the money paſſes, retain ſo much in name of 
3 cCommiſſion; and the regular accurate method of computation is, | 
to deduce the commiſſion from the ſeveral conſequents. 5 
Thus, if we reſume the former queſtion, and ſuppoſe the com- 
| miſſion to be + per cent. the antecedents and conſequents, with 
commiſſion deduced, will ſtand as under. 


Antecedents.  Conſequents, » 
' 94 piaſtres = 99.5 ducats, commilſion deduced. 
1 ducat = 318.4 mervadies, commiſſion deduced, 
272 mervadies = 626.85 rees, commiſſion deduced, 


( 


40o rees = 49.95 d. Flem. commiſſion deduced, 
56 d. Flemiſh = .g95 crowns, commiſſion deduced. 
3 crowns - = 94d. Sterling, 


. many d. Sterling = 1 piaſtre. 


By working as formerly, the arbitrated price, or value of the 

3 will be found to be 53.78 d. Sterling nearly, which is 

ſomerhing leſs than the anſwer tound, excluſive of charges, Bur 
ſtill there will be profit by the circular remittance : for | 


= 1 d. 71 
680 piſs, at 53. 78 3. Sterling, = 152 7 6 
* 50 d. en, — 141 13 4 


, Ce — 


Gain 10 14. 2 


The value of the above piaſtre, with commiſſion allowed may 
be found eaſily, and pretty nearly, by deducing five commiſſions, 
equal to 24 per cent. from the arbiFated price, excluſive of char- 
865, thus : 
2 


35 
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1 Jr — 35.147 
25 l | 1-378 


— 


53.769 value nearly. 


Thus a 1 who knows at what rate he can draw or remit | 
directly, and at the ſame time has advice of the courle of exchange 
in foreign places, may chalk out a path for circulating his money, 
ſo as to make a benefit of his {kill and credit: and herein lies the by 
great art of ſuch negotiations. 1 


Not only may different ſorts of money be equated i in the n manner 
225 deſeribed, but allo a and ee. 


EXAMPLE 11 


if i 102 lb. of Hamburgh be equal to 100 lb. of Amſterdam, ad 
100 of Amſterdam to 98 at Francfort, and 98 at Francfort to 105 
at Leipfic, and 105 of Leipſic to 145 at Leghorn, and 145 at 
Leghorn to 106 at Cadiz, and 100 at Cadiz to 1034 at London; . 
how many Ibs. at London are e equal to 3060 at Hamburgh ? 5 


Antecedentt. CLonſeguenis. | 
102 at Hamburgh 100 at Amſterdam, 
100 at Amſterdam 98 at Franctort, 
98 at Francfort 105 at Leipkic, 
| 105 at Leiplic 145 at Leghorn, 
145 at Leghorn 106 at Cadiz, 
goo at Cadiz 310 at London, 
ow many at London =3060 at Hamburgh ? 


Mul i Il 


100 * 98 * 10 * 14s * 106 x 310 x 060 tos x 310 * 2860 55862 


— _ — —. an 


a dt. _— 


end 


103 x 100 X 99 X 195 X 145 300 e, Nuh d6g00 ©. 17 
e 17668862(3286 bb. Anſ. 
is 
its © EXAMPLE . 
If 15 ells, or aunes, of Hamburgh, make 1 ell in Holland, and 
Jin Holland make 4 in France, and 7 in France make 5 yards in 
England; how many yards in England are equal to 588 ells or 
aunes at Hamburgh ? and what their price, at the rate of al. 
"terling for 5 yards Engliſh ? 
Antecedents. Conſequents. 
I5 Xx 5 = 6 of Hamburgh = 5 of Holland g IX 5 
IJ | 7 of Holland = 4 of France, 
ns, | 7 of France = 5 of England, 
ar- - Howe many yards. of Kugland — 389 of 1 lamburgh? 85 
TY © 3 5 $: 


e 5 
#1 1 r « f | 
| Li 1 | ; | | 
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| EY { ; 0 
8X4 5K 588 SNN x2 | e 
— — 2 — - = 200 yards. nf. 
5 6X7X7 „„ e 
OO: | Then for the price: 
Antecedent. Conſequents. 
4 „( - 6of Hamburgh = of Holland, 
1 e Jof Holland = 4 of France, 
3 of ff ty = fo & 7 of France = 5 of England, 
=: x iy Foof England = 4]. Sterling, - 
—_ How much Sterling = 588 of Hamburgh ? 
1 "px4xsxXaxal8 axynaxnad OO ono 
— —— 2 — = 160 J. Ster. Anſ. 
6K N KS "TP TS 5 


EXAMPLE III. 


Aten,  Conſequents. „„ 
If 82 buſhels at London 27 muddles at Amſterdam, 
27 muddles at Amſterdam 19 ſetiers at Paris, 
38 ſetters at Paris 65 veertels at Antwerp, 
65 veertels at Antwerp 104 hanegas at Cadiz, 
52 hanegas at Cadiz = 215 alquiers at Liſbon, 
How many alquiers at Liibon= 410 buſhels at London? 


Ie 


295 * 19 X 65 X 104 * 216 * 410 


—— =108x10=1c80 alquiers at Liſbon, Au. 
E. | Z S2 Xx 29 * 38 X65 X 32 5 | | 2 


Though foreign weights and meaſures may be equated with 
thoſe of Britain by arbitration, as in the above examples; yet 
this 1s done mote eaſily and readily by the rule of three, from the 
following tables, which exhibit the proportion or conformity that 

the weights, long meafures, and corn-meaſures, of the principal 
places in Europe, have with thoſe of London and Amſterdam. 


Tail? 


f 


AK <a * 
| | 


TABLE I. TabLE II. 
of WEIGHTS. 28 LONG MEASURE, 
100 lb. off 100 Ib. of | £ roo ells orf 100 aunes 
IK Amſter- | | aunes, or | of Am- 
are equal} dam are | 125 yardsof ſterdam 
to equal to At England, are equ alf 
„„ 
100 © [109 8 [London 3 Aunes, | Aunes. | 8 
91 8 Jioo o Amſterdam;, —_ 60 London 24 
96 8 (10 8 Antwerp 1667 | 100 Amſterdam 
88 o | 96 4 Rouen =Þ# 1625 85 | 984 Brabant 
106 © [116 [Lyons 4 5 97771 582 France | 
90 9 | 99 o [Rochelle 2 23 Wks Hamburgh | 
107 11 [118 o [Toulouſe F 297 | 225, Hellen in Sileſia 
113 o [123 8 [Marſeilles 4 187% Þ 112% Dantzick 
81 7 | 89 o [Geneva 5 1834 f 110 [Berge and 
93 5 {102 o [Hamburgh Beets e [ Drontheim 
89 7 | 98 o Francfort Þ 194: 1167 Sweden 
96 1 Frog o [Leipſic 1437856 St Gall for linen | 
137 4 1150 © Genoa _ : | 4g l . e cloth 
55 4 | 130 + 1 3 924 ! Bruffels, Antwerp 
152 0 166 O | Venice > © „ Cones, # . Canes, 4 | | 
154 10 169 © [Naples 4 584 35 IMarſeilles 
97 o [106 o [Sevile FT. 622 | 374 | Toulouſe 
97 o [106 © Cadiz "> | $634] 30 [Genoa 
104 13 [114 8 [Portugal EZ 55 33 Rome 
9 es ee 3 Varas F- Varas. | | 
112 04123 O Ruſſia x 1334 80 Spain 
107 O73 117 0 Sweden * 1014 | 61 Portugal 3 
89 02 97 13 Denmark 1 RVs ot OM 
avi dos. avidos. | 
As the weights of Amſterdam, 4 1667 | 100 |P ortugal 
| Paris, Bourdeaux, Straſburgh, 4 Braſſes. Broſſes. by 
Beſangon, and ſeveral other pla- 1707 } 102 
ces, have but a very minute dif 1 174 | 10382 8 
ference, they are all compre- & __ xr 1 Florence, Leg-/ 
hended under that of Amſter- 7 "I 7 117 1 horn, Lucca 
dam, as that of Nuremberg is + 214+ | 1284 [Milan F, 
nnder Francfort, and others 1 In 4 been Ar ſbeens 5 25 
ike manne F. — 47822 wp Peterſi Son 
PEP: - 297 27 eterſpurgh 


The avnes or ells of Haerler 


Leyden, the 


Hague, Rotterdam, and other places of Hol- 


oÞ 
+ land, alſo that of Nuremberg, arc all equal 


to that of Awſterdam, and comprehended 


5 ander it; the aune of Ofnaburgh is equal to 
** tiiat of France; and the aunes of Bern, Ba- 


4 of Hambu: gh. 
SL 


ſit, Francfort, and Loipe, arc equal to that 


Ta LZ 


Antwerp, 322 veertels 
Arles, 49 ſetiers 


' Beaucaire, 28 ſetiers 


Bergen · op- zoom, 63 fiſters 


Breda, 33 veertels 
Bruges, 171 hoedts 


Campen, 24% muddes 
Carcaſſone, 35 ſetiers 


_ Copenua,en. 42 tuns 


Graveline, 22 razieres 
Haerlem, 38 ſacks 


TABLE III. 


EXCHANGE, 
Of CORN- MEASURES. 


* 

' ( j 
* 

* 

* 


Part III. 


101 quarters, or 82 Wincheſter buſhels of England, or 1 | laſt of Amſterdam, 


make, at 


Aiguillon, 11 ſacks 
Albi, 25 ſetiers 
Alicant, 12 cahizes 
Alkmaar, 36 facks 
Amersfort, 16 muddes 


Amſterdam, 27 muddles, or 1 
laſt 


Bayonne, 36 ſacks 
Beaumont, 38 ſacks 


Bois-le-Duc, 204 mouwers 
Bommel, 18 muddes 
Bourdeaux, 38 boiſſeux 


Bruſſels, 25 ſacks 

Bueren, 21 muddes 
Cadillac, 333 ſacks 
Cadiz, 52 hanegas 
Cahors, 100 cartes 


Clairac, 3.4 facks 
Cleves, 16% mouwers 
Condom, 1 {acks 
Coningſu , 1 laſt 


Dantzick, 1 lat EE 
Delft, 29 ſacks 
Deventer, zo muddes 


Doeſbourg, 22 mouwers 


Dort, 24 ſacks 
Dunkirk, 18 razieres 
Edam 27 muddes 
Elbing, 1 laſt 

Emden, 14 tuns 
Erfelſteyn, 21 muddes 
Francfort, 27 malders 
Ghent, 56 halſters 
Genoa, 25 mines 
Gimond, 20 ſacks 


oy = . " WIS :: 


* 


7 


e. 
2 


* 


4 * 


8 
— 


4 att 4 2 2 an." J —_— . OO”. 


—_— 


1 4 [PIE 


+ 4 
— „ 
* 


"_ 


1 


Lurickzee, 40 ſacks 


Hemberzi, 38 2 of a laſt | 
Heuſden, 174 + muddes 
Hoorn, 44 ſacks 
Ireland, 38 buſhels 

La Brille, 40 ſacks 

La Reole, 30 ſacks 
Lavour, 21 ſetiers 


Leyden, 44 ſacks 


Libourne, 35 ſacks 
Liege, 96 ſetiers 
Liſſe, 38 razieres 
Liſbon, 216 alquiers 
Leghorn, 40 ſacks 
Louvain, 27 muddes 
Lubeck, 95 ſchepels 
Lyons, 14% anees 
Iliddieboutfgb, 41% fs 
Montfort, 21 muddes 


 Muyden, 44 ſacks 


Naerden, 44 ſacks 
Nerac, 334 ſacks 
Nieuport, 171 razieres 
Oude water, 21 muddes 
Paris, 19 ſetiers 


Porto Port, 180 alquiers 


Purmerent, 27 muddes 

Rabaſtens, 17 ſetiers 

Rhenen, 20 muddes 

Ruremonde, 68 ſchepels 

Kiga, 45 loopens 

Rotterdam, 29 ſacks. 

dt Giles, 40 charges 

St (mer, 221 razieres 

St Valery, 19 ſetiers 

Saumur, 19 ſetiers 
Steenbergen, 35 veertels 
Stockholm, 23 tuns 

Tcrveer, 39 ſacks 

Thiel, 21 muddes 

Toulouſe, 26 ſetiers 

Tongres, 15 muddes 

Toningen, 24 tuns . | 
Venloo, 214 mouwers _ | 
Vianen, 20 muddes 

Utrecht, 25 muddes 


The 
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Chap. VII, EX CH ANGE 4 


; The uſe of the tables 


EXAMPLE I. 
What are 800 Ib, of Lyons equal to in England? 5 


Say, from Table I. As 106 Ib, of Lyons 100 w. of Eng: 


land :: 800 Ib. of Lyons: 754% of England. 


E X A MP * E big 
er may aunes of Amſterdam a are 2 to 500 aunes of Dant- 


ick? Foy 


Say, Goh Table Il. As 1 TY aunes of Dantzick : 100 aunes of 


Amſterdam: : 500 aunes of Dantzick : : 444% + aunes s of Amſterdam. 


E X AM PL E . 
How many ſetiers will 400 buſhels of England make at Paris ? 2 


Say, from Table III. As 82 buſhels of England : 19 ſetiers of 


Paris : :3 400 buſhels of os, 927 ſetiers of Paris, 


A L L. 1 G A * 1 0 N. 


A Ligation ſerves to ſolve queſtions that Sluts to the mixing of : 


ſimples; and 1 is either medial or alternate. 


1. Alligation Medial. 


Alligation maar from the rates and quantities of the ical 
Ziven, diſcovers the rate al the mixture. 


1 u 1 * 


As the total quantity of the imples, 
To their price or value; 


So any quantity of the mixture, | 
To the rate. 


EXAMPLES. 


"2.4 grocer mixeth 30 Ib. of currants, at 4d. per Ib. with 10 lb. 


of other currants, at 6 d. * *. : What is the value of 1 lb. of 
the mixture? Anſ. 4* * d 


a 4 


bs, 
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n C 
30, at 4 amounts to 120 If 30: 180:: 1: 44 
ä — 8688 | h 1 85 
ny 8 e 


2. A farmer mingleth ſeveral ſorts of wheat as follows, viz, 26 
buſhels, at 5 s. per buſhel; 36 buſhels, at 3s.; and 40 buſhels, 
at 28. What | is a buthel of the mixture worth! * as + T9; 


Buſh. Ss | 5 Buſh. 12 4. | 
20, at 7 comes to 100 if Les 288 + 28 12 3 
36, at 3 — 108 375 


40, at 2—— 80 


oy” 288 


2. A cobaccenil mixeth 30 Ib. af tobacea; at 9 d. per 1b. with 
60 lb. at 14d. and 24% Ib. at 28. 8 *. What is a . of 
the mixture worth? 


„ — Es A 2. 1 
30 * 1.1 IF 114.7 9:1 51-5 0618 
n ; ang To, 
24.75X.1 22.475 | 7. 5 
— — 114. »5)1a000{. 0618 

114.75 1 8 688 50 

2150 

11475 

100250 

* 91850 | 

| 8450 


Wete 1. When che quantity of each fools 4 is the ſame, the rats 
of the mixture is readily found by adding the rates of the ſimples, 
and dividing their ſum by the number of ſimples, thus. 
Suppoſe a grocer mixes ſeveral ſorts of ſugar, and of each an e- 
qual quantity, viz. at 508. at 548. and at 60 s. per C. the rate 
of the mixture wall be 54 s. 8 d. per C. ; lor, | 
4. %, 
30 ＋. 5% L bo 164, and 3)164(54 8 


Note 2. If it be m to increaſe or diminiſh the quantity of 
the mixture, ſay, As the ſum of the given quantities of the ſim- 
ples, to the ſeveral quantities given; ſo the quantity of the mix- 
ture propoſed, to he quantities of the ſimples ſought, Thus, 


NP 
FP 
+ 


j 


7 
* 
of ) 
4 
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If it be required to increaſe the quantity of the mixture in Ex 2. 
| to 120 buſhels, ſay, 


Hs, Buſh. 
96 W 10 3: 120 „ at 4 - 
96 : 36 :: 120 : 45, at 3 
96 40 gs IG ME. 
Proof 120 


* 


Note 7; it be required to know how much of each Ample 3 
in an a gned portion of the mixture, ſay, As the quantity of the 
mixture, to the ſeveral quantities of the ſimples given; ſo the 
quantity of the aſſigned . to the quantifies: of the PRES 

ſought. Tia, 

Suppoſe a grocer mixes 10 lb. of 1 - with 30 Ib. of af-* 
monds, and 40 lb of currants, and it be demanded, how many 
ounces of each ſort are found in ue pound, or in EF: 16 oun- 
Fes of the | mixture, fay, | 


62. 


80 : 10 :: 16: 2 raiſins, 
80 : 3O :: 16 : 6 almonds. 
80 : 40 *2 16: 4 currants. 


Proof 8 16 


Note 4. If the x rates of two ſimples, with the total value and 5 
total quantity of the mixture be given, the quantity of each ſimple 
may be found as follows, viz. multiply the leſſer rate into the total 
quantity, ſubtract the product irom the total value, and the re- 
mainder will be equal to the product of the exceſs of the higher 
rate above the lower, multiplied into the quantity of the higher- 
priced ſimple ; and, conſequently, the ſaid remainder, divided by 
the difference of the rates, will quote the ſaid quantity. Thus, 

Suppoſe a grocer has a mixture of 400 lb. weight, that coſt him 
71. 10s. conſiſting of raiſins, at 4d, per Ib. and almonds at 6 d. 


FR how many pounds of almonds were in the mixture ? | = 
4 ere ls. | Rates, 
3 | 1 480 6 d. ' 
# . „ d. | . 4 * d. 
7 10= 1800 — 
1600 1600 d. 2 7 
— „ F 
2) 2000100 1b. of almonds, at 6d. u, 2 0% 
| And 300 lb. of raiſins, at 44. is 5 0 , | 
0 3 F 
m- Total 409 . Proof 7 10 
iX- 


MORE 


9 
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MORE EXAMPLES. 


4. A merchant mingled three different ſorts of fagar, viz, 2 c. 
at 21. 16 8. per C. and 3 C. at 31. 148. 8 d. with 6 C. at 11. 
178. 4 d.: What | is a C. of the mixture worth? Anſ. 21. IIs, 
4d 


5. A vintner mingles ſeveral ſorts of wine, viz. 36 gallons at 88 6 - 


per gallon, 2 gallons at 7s per gallon, 13 gallons at 18. per 
_ gallon, with 12 * of water: What 1 is a gallon of the mixture 
worth? Anſ. 5 15 


6. If, with 40 i of corn at 4s. per buſhel, whore; are ir- 
ed 10 buſhels at 6s. per buſhel, 30 buſhels at 5 s. per buſhel, ang 
20 buſhels at 3 8. per buſhel, what will 10 buſhels of the mixture . 


5 be worth ? Anſ. 21. 3s. 

J. A goldſmith mixes 30 ounces of gold 22 caraQs ne,” 10 oun- 
ces 20 caracts fine, and 20 ounces 18 caracts fine: How many ca- 
racts fine is the mixture? Anf. 205; that is, of the 24 parts or 


caracts into which the ounce is ſuppoſed to be divided, 20 are | 


| oy gold, and the remaining 3F are alloy. 


' Medicines are ſometimes mixed or componnde} by this pple; : for 
_ underſtanding the manner whereof it will be neceſſary to obſerve, _ 


That medicines, drugs, or ſimples, with reſpe& to their quali- 


: ties, are divided into five forts, viz. hot, cold, dry, moiſt, tempe- 
rate; and all, except the laſt, admit of four degrees, repretented 2 


by indices, as in the following table. 


Ind. 1:1213141516171819 


Deg. | 43121110 [#121314] 
1 of cold and 
| moiſture 


or moilt in the 2d degree, 


| aq FP W 


| | EXAMPL E. | | 
If I have four ſimples, A, B, C, D, and mix them as PIER 


viz. 4 0z. of A hot in the 4th degree, 1 oz. of B hot in the 2d, 


1 0z, of C temperate, and 3 oz. of D cold in the 3d degree; what 


will be the quality of the mixture or compound © : Anl. hot i in the 


3ſt ve. 85 1 
A4 x 9236 
2 I x72 7 
1. * 5 8 
D Xx 2 4 
85 9) 5406 hot in the iſt degree. 


1 | | II. Alligal ion 


The 3 3 83 cold 


and 9 denotes hot or dry 


7 


* p 
} 


Fl 


II. Alligation Alternate. 


Alligation alternate, being the converſe of alligation medial, 


| [from the rates of the ſimples, and rate : of me mixture e given, finds 


| ne — of the * | 


b 2.8, 


1. place the rate of the mixture on the left ſide of 4 1 race, as 
the root; and on the right ſide of the brace ſet the rates of the 


| ſeveral ſimples, under one another, as the branches. 


II. Link or alligate the branches, ſo as one greater and another 
leſs than the root may be linked or yoked together, 
III. Set the difference betwixt the root and the ſeveral branches, 


| right againſt their reſpective yoke- fellows. Tneſe alternate differ= 


ences are he quantities required, 


Mete 1. If any branch happen to have two or more yoke- fel 


Jows, the difference betwixt the root and theſe yoke-tellows mult 


be placed right againſt the ſaid branch, one after another, and 
added 1 into one ſum, | 


Note 2, In ſome queſtions, the Win * may be alligated more 


ways than one; and a queſtion will always admit of ſo many an- 
ſwers as there are different ways of linking the branches 
Alligation alternate admits of three varieties, viz. 1. The que- 
ſtion may be unlimited, with reſpe& both to the quantity of the 
ſimples, and that of the mixture. 2. The queſtion may be limited 


to a certain quantity of one or more of the fimples, 3. The ques 


{tion may be limited to a certain quantity of the mixture, 


V. aricty I. 


When the queſtion i is unlimited, with reſpe& both to the quan- 


tity of the ſimples, and that « ol the mixture. This is called Alli 
1 Simple. | 


EXAMPLES. 


1. A grocer would mix ſugars, at 5d. J d. and 10 a. per Ib. 10 
as to ſell the mixture or compound at 8 d. per Ib.: What aan 
tity of each mult he take! 2 


1 lb, 
5% 2 "I 

84 7 5 2 

0# 35 114 
Here the rate of the mixture 8 is placed on the left ſide of the 
brace, as the root; and on the right ſide of the ſaine brace are ſet 
the rates of the ſeveral ſimples, viz. 5, 7, 19, under one another, 


as the branches; according to Rule I. 


3K The 
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The branch 10 being greater than the root, is angsted or link- 
ed with 7 and 5, both theſe being leſs than the "Wor, as directed 
in Role II. 

The difference between the root 8 and the branch 5, viz. 3, is 
det right againſt this branch's yoke-fellow 10, The difference be- 
tween 8 and 7 is likewiſe ſet right againſt the yoke-fellow 10. And 


the difference betwixt 8 and 10, viz. 2, is ſet right againſt the two 


yoke-fellows 7 and 5; as preſcribed by Rule III. | 
As the branch 10 has two differences on the right, Viz, 3 and 1 , 
they are added; and the anſwer to the queſtion i is, that 2 lb. at 


d. 2 Ib. at 7 d. and 5 Ib. at 10 d. will make the mixture requi- 


red. | 
The truth FE reaſon of the roles will appear by conſidering, 
that whatever is loſt upon any one branch is gained upon its yoke- 
fellow. Thus, in the above example, by ſelling 4 lb. of 10 d. 


ſugar at 8 d. per Ib. there is 8d. loſt: but the like ſum is gained 


upon its two yoke- -fellows; for by ſelling 2 Ib. of 5 d. ſugar at 84, 
per Ib. there is 6d, gained, and by ſelling 2 Ib. of 7 d. ſugar at 
8 d. there is 2 d. gained; and 6d. and 2 d. make 8 d. 

Hence it follows, that the rate of the mixture muſt always be 


mean or middle with reſpect to the rates of the ſimples; that is, it 


mult be leſs than the greateſt, and greater than the lealt; other- 
wife a ſolution would be impoſſible, And the price of the total 
Juantity mixed, computed at the rate of the mixture, will always 
be equal to the ſum of the prices of the ſeveral quantities caſt up 
at the reſpective rates of the ſimples. This may be uſed by way 
of Pros; and "the above EE. Hs proved 1 in this manner follows. 


10 


2 N 5 — 
[ox r= 

3,1 4 * 10 — 40 

8x8=64 64 proof. 


If $ : 64 5; :1:8 


That is, the ſum of the prices or price of the mixture, divided 

by the {um of the quantities, quotes the rate of the mixture. 
From the above Proof it is obvious, that the rates of the ſim- 
ples, their total quantity, and the price of the mixture, being gi. 
ven; the rate of the mixture, and conſequently the quantities of 
the ſeveral imples, may be found: for the price of the mixture 
divided by the total quanity of the ſimples, quotes the rate of the 
mixture; the alternate differences of which, and the ſeveral rates, 

are the quantities ſought. 

Ihe anſwer in the above example comes out to be 23; 2, 43 and 
as the branches can be linked but one way, we can, by the opera: 
| | tion, 


4 Wo; a 
.. 
1 n 4 "ry ö 
D v5 * 7 UG WOT : 
8 oh * R 1 * bd 8 { 2 
r r 2 | : 3 
1 ² w . ; 


"ALE * 
7 
1 6 | 
il) 
U \ 
. 
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tion, have only this ſingle anſwer : but then any other three num- 
bers that have the ſame proportion to one another, found by divi- 
ſion or multiplication, will alſo anſwer the queſtion, By this 
means the anſwer found may be increafed or diminiſhed, till it ſuit 
the ſtock of ſimples on hand for — the mixture; as in 1 
following . 


1 . 4 65 1 . 9. 10. it . .. | 
Is 2. 3. 4. 77 „ d 9:00 11. 12. 13. &c. 
2: 4+ 6.8. 10, 12. 14. 16. 18. 20. 22. 24. 285 * 

But we may alſo find innumerable other anſwers, by e 
or diminiſhing the alternate differences of any pair of ſimples, with- 
out varying the reſt, by one or other of the two rules following g. 


I. When the rates « the variable pair of ſimples are both 
greater, or both leſs, than the rate of the mixture; increaſe the 
alternate difference of the one, by adding to it the difference be- 
twixt the rate of the mixture and the rate of the other variable 
ſimple ; and diminiſh the alternate di ference of the other, by ſub- 
tracting from it the difference betwixt the rate of the mixture and 


uh Md 


: the rate of the former variable ſimple. 

[ The alternate difference to be increaſed is optional, or which of : 
5 them you pleaſe; and inſtead of the alternate differences, yon 
p may uſe any other numbers that are in the ſame proportion; and 
7 the higher theſe numbers are, the more anſwers they will afford. 


We ſhall exemplify the rule by the proportional numbers, 13, 12, 
26, found above, making 13, 13, the variable pair, their rates, 
5 and 7, being both leſs than 8, the rate of the mixture, and ſhall 
continue 26 e 6 


By increaſing I 3 in the upper. -line, we have, 
- 13, 14. 15. 16. 17. 
13. 10% 4 
26. 26. 26. 26. 26. 


By increaſing 13 in the ſecond line, we have, 


ded 

: T3 15 11, 16: 6 K-46 $46.3 $4 

yy” 33. 16. 19. 22. 25, 28. 31. 34. 37. 40. 43. 46. 40. 

Br 26. 26. 26. 26. 26. 26. 26. 20. 26. 26. 26. 26. 26. 

8. U. When the rate of one of the variable ſimples is greater than 

the the rate of the mixture, and the rate of the other leſs, their alter- 

ates Wl rate differences, or, rather, the numbers proportional to them, 
1 maſt, as directed in the former rule, be both increaſed, or both 

an diminiſhed, and either or each of theſe ways may be uſed. | 

Re We ſhall exemplifj the rule, as formerly, by the proportional 


tion, | 3 2 i numbers 
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numbers 13, 13, 26, making the firſt 13 and 26 the variable pair, 
whoſe rates are 5 and 10, the one below and the other above 8, 
the rate of the mixture, and ſhall continue the other 13 unvaried. 


By ncreating back. we haves: 


=. Pa ee, 19> 19-194 21:24. 29: 99 20 
* | wo 13. 13. 13. 13. 13. 13. 13. 13. 13. to infinity. 
26. 29. 32. 35. 385 41. 44. 475 50. | Fg 


by diminiſhing both, we have, 


VV» 
13, 13, 13. 13. 13, 13. 13. 
26. 23. 20. 17. 14. 1 8. 


Again, v we may FO the ſecond 13 and 26 the variable pair, 
their rates being 7 and 10, the one below and the other above 8, 
the rate of the UXTUTE, and continue the firſt 13 unvaried, as un- 


5 der. 
By increaſing both, we have, 


i ß 
13. 15. 17. 19. 21. 23. 25. 27. 29. F to infinity, 
26. 27. 28. 29. 30. 31. 32. 33. 34. | 


By diminiſhing both, we have, 


13. 13. 13. 13. 13. 13. 13. 
TVC 
26. 25. 24. 23. 22. 21. 20. 


The reaſon of the rules is . : ſor by increaſing or dimi- 
| niſhing the alternate differences, or other numbers proportional to 
53 them, in the manner preſcribed, the value of every pound ot in- 
IF creaſe or diminution 1 is the rate of the mixture, 


2. A vintner would mix wines at 148. Fu 8. 0 0 and 22 8. per 
gallon, ſo as the mixture may be worth 18 8. per nies; What 
quantity of each muſt he take ? 


Sec. thus. Gal. | Thirdly, 1 Gal. 


Firf?, thus. Cal. 
14 1 C14 4s 
ed 5) 4 iin 
15719 +| | 9 19 4317 
2294 3 © 285 4 


Fourthly, 


* 
ai 


Tp 


| | 7 
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Feurthly, thus. Gal. Fifthly, thus. Cal. 
_ (14R4 5 141, 45 
NV, 45 oJ15Y\4 14 
18 19 3 13 . 18 0 14 
| Sixthly, thus. Gal, 95 Seventhly, thus, Gal, 


) 19. S427 
1 15. 


Here the ſimples are linked ſeven different ways; and accor- 


dingly we have ſeven different anſwers to the queſtion; and, by 
multiplication or diviſion, each of theſe will produce other anſwers 


to infinity. Again, by taking cach pair of ſimples ſucceſlively, _ 


and increaſing or diminiſhing their alternate differences, or other 


numbers proportional to them, in the manner taught above, we 


ſhall have other anſwers innumerable. 


3. A grocer mixes teas, at 55. at $5. at 10s, and at 13s. per 
Ib.: How much of each fort mult he take, that a pound of the 


75. Secondiy, W Nie. „ 
95) 102 J2.5, 1.5 | 4 


5 Fourthly, Ub, | Fifthlhy, Iz. 

| N | 99599 I 4 | J BY 723-5 13.5 

95 ; re 1.5 £ 9 100 Jas 2.5 
1134 2.551.514 ; 132 2.5, I. 5 14 

5 Sixthly, lb. |  Seventhly, xg; 


. A | 5 
573.514 
. D etetls 


137 1.5 11.5 


[753.54 
| D) 573.5 1 4 
110 2%ͤ 2.5, 1.5 [4 


Other anſwers innumerable may be found by the methods ex- 


plained above. 5 


4. An apothecary would mix four ſimples, viz. A hot in the 


fourth degree, B hot in the ſecond, C temperate, and D cold in 


the third, ſo as the mixture may be hot in the firſt degree: What 
= 5g | 8 quantity 


4 
188 


$ 7 
7, 
, 1 * * 
K 
1 
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quantity of each ſimple muſt he take} ? See the table on compoſi- 


tion of medicines in 3 medial. 


[3x5=15 other fix ways, which will afford 
IxX28= 2 the like number of other anſwers. 


8 * 9 54 Proof 5 


V aricty II. 


4* 7 =2 | | The branches may be alligated | 


When the queſtion i is limited to a certain quantity of c one or more 


of the ſimples. This is called Alligation Partial. 


If the quantity of one of the ſimples only be limited, alligate the 


branches, and take their differences, as if there had been no ſuch 
limitation; and then work by the following proportion. 


As the difference right againſt the rate of che : ſimple whoſe 


quantity is given, 
To the other differences 1 : 
So the quantity given, 
To the ern * ſought. 


EXAMPLES, 


306 A diſtiller would, with 40 gallons of brandy at 125, per gal- 
lon, mix rum at 75. per gallon, and gin at 45. per gallon: How 
much of the rum and gin mult he take, to ſell the mixture at 8 9. 


Per gallon ? £ 


12N1,4 = 50 brandy. * 
4A N 32 je rum. A, 
32 of gin. | 


The operation gives for anſwer 5 gallons of brandy, 4 * rum. 


and 4 of gin, But the queſtion limits the quantity of brandy to 
40 gallons; ; therefore ſay, 


I 5:45: 40 32 


The quantity of gin, by the operation being alſo 4, the: pro- 


portion needs not be repeated. The proof is the ſame as formerly. 
As the branches can be linked only one way, we can have but 


one anſwer by the operation; and becauſe the quantity of brandy 


is limited to 40 gallons, there can be no recourſe to proportional 
numbers; but by proceeding with the remaining pair of ſimples, 
in the manner formerly taught, we may have a great many other 
_ anſwers, as follows, VIZ, 


nnn engen e 9 N 2 F 
* N 8 A 1 * 
. C * 5 
- 
N * 
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\ By increaſing the firſt 32, we have, 5 

4450. 40. 40. 40. 40. 40. 40. 40. 0 
&Cc, 


32. 36. 40. 44. 48. 52. 56. 60. 
32. 31. 30. 29. 28. 75 26. 25. 


By increaſing che laſt 32, we have, 


40. 40. 40. 40. 40. 15. 40. 40. 
32. 28. 24. 20. 16. 12. 8. 4. 
33. 33, 34. 35. 36. 17. 38. 39. 


„ An innkeeper wot with 72 buſhels of his beſt © corn, at 60 d. 
55 = r buihel, mix other corns at 48 d. at 36 d. at 24d. per buſhel : 
h 


at quantity of the laſt three — he take, that — mixture may = 
4 8 worth 42 d. per buſhel : 3 


be Anf 5 " Frcenthy ,, Thirdlys - - --- Anſc 
F. 067-72- 6,18 | 24 | 52 
1 48) 18 | 216 1.6: 6118 
12 4? 5 216 4? ine 1s T2 - 
135 1247 6] 72 18.1 18 + 
| "116193: (60 % 18] 24 | 72 
6,18 | 24 | 96 18 48. 58 1854 
24 | 96. ” 5% 24 72 
one © Seventh, I Af. 
1 64 72 4 6,18 | 24 | 752 
6,18 | 24 | 288 45 6.182472 
+ 288 42436 18, 6 | 24 | 72 
1-0 }-.72 24 — 18, 6 341 . 


In each of the ſeven anſwers hers given, 72 is limited; but then 
any two of the three remaining ſimples may be eſteemed a pair, 


affording in all three pars; from which innumerable other anſwers 
may be found. 


3. A goldſmith would, with 95 oz, of gold; worth 51. per 2. 
mix other ſorts of gold, at 41. 108. per oz, aud at 41. peroz,: 
What quantity of the laſt two, and what quantity of alloy mult ha 
take, that the maſs may be worth 41. 58. 8 02. ? 


Ln W it (4.25 : 875 

F "NE 4.5 } +25 | 00 BLOT © OF 

E | #+25 4 25 | As 425385 3: 3921 5 An. 
f 6% 8 1 75 15 


© "4 . 4 24 * * 1 a 1 . a 
*. n _ R 9 * 1 *** = 
* 2 | lis 5. ar; N 9 r ; 
a, 9 7 - 1 * fy 4 
Ore * FIG a dh BY N 1 
Y 5 PL. * ” nl 
1 4 * 
. wats — 
p o N : 
N 7 
1 - 
; . .* 
" | l 
= ö 
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By other ways of linking, and from the pairs that ariſe from 
the three variable ſimples, other anſwers innumerable may be 


found. 


4. A vintner would, with 10 gallons of wine at 125, per gal- 


| Jon, and 20 gallons at 15s. per gallon, mix other wines, at 18 8. 
and at 20 8. per gallon : What quantity of the laſt two muſt he 


take, that the mixture may be worth 16s. per gallon ? 
This queſtion is limited to a certain quantity of two of the ſim- 


be ſuppoſed to be mixed by themſelves; and th 
ture found by alligation medial as under. 


RE 8 
10, At 128. come to 120 
20, at 15s. amount to 300 


e rate of the mix- 


The queſtion now may he  confidered as limited only in the 


quantity of one of the ſimples, and may be propoſed and ſolved as 


follows. 


A vintner would, with 30 gallons of wine at 145. per gallon, 
mix other wines, at 18 s. and at 20s. per gallon: What quantity 


2 <4 
2 / 
K 
(| 


_ ples, and, previous to the operation, the two given quantities muſt | 


of the laſt two muſt he take, that the mixture may be worth 16 5. | 


per gallon ? oe 
F pn Anſ. 


e 254 613014 5 
16 40) 14210 
(202 12110 


That is, 30 gallons of wine at 145. per gallon; or, reſolving 


this compound into its ſimples, the anſwer is, that 10 gallons of 
wine at 125, per gallon, and 20 gallons at 15s. together with 10 


: gallons of each of the other two ſorts of wine, will make the mix- 
ture Pell. R | | 


120 
300 
180 
200 


10 * 12 
20 Xx 15 
10 * 18 
10 x 20 


1 5o)8o0(16 proof. 


The quantity 30, or rather 10 and 20, are limited; but from 
the remaining pair a great many other anſwers may be found. 


The procedure is the ſame when the queſtion is limited in the 


quantity of three or more of the ſimples. 
| | 2 F aricty 
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5 oy ariety III. 


When the queſtion is limited to a certain quantity of the mix- 
ture, this is called Alligation Total. 


After linking the branches, and — the differences work * 
the proportion following. 


As the ſum of the Ae | 

To each particular difference; 

So the given total of the mixture, 
To the relpective quantities quired 


EXAMPLES. 


1. A vintner hath wine at 35. per gallon, and would mix it 
with water, ſo as to make a compolition of 144 gallons, worth 28. 


bd. per gaiton : How much wine and how much water mult he 
take? 


3 Gal. Vf. | 
3630 120 of wine, 5 120 * 36 4320 
zo} 3 6 | 24 of water. Jax 2” 24 * 0=...0 


36 on.” CO Proof 144)4320(30 


As 36 : Shes 144: 120 
As 36: 6 * 144 24 


There being here only two fimples, and the total of the mixture 
limited, the queſtion admits bur of one anſwer. 


2. A diſtiller would mix brands at 8 s. wine at 7 3. and cyder 
at 15s, per gallon, ſo that the mixture may contain 26 gallons, 
and be worth 5 s. Per gallo on: What quantity of cach muſt he 


take? 
4 aſe 


8 4 | 44-3 4 7 . 
5 1095 If 13 41: 26 8 
„„ It 13: 5 : 26: 10 


13] 26} 


From the alternate A ene an immenſe variety of other 1 un- 
Iimited anſwers may be obtained by the methods explained above; 
and any one of thele unlimited antwers, that ſuits the purpoſe belt, | 
inay be reduced to the limits of the queſtion by the proportion af. 
ſigned above. And even, from the limited anſwer, other anſwers 
may be found, by obſerving the directions following, viz. 

When three ſimples, as here, are mixed; though the total be 
limited, yet from the anſwer found by the operation, other an- 
lers may be deduced in the manner following. 885 5 
ety | . Firſt, 


fr 
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Firſt, Increaſe or diminiſh the quantity of that ſimple whoſe rate 
alone is greater or Jeſs than the rate of the mixture, by the dif- 
ference of the differences between the rate of the mixture and the 
rates of the other two ſimples. Thus, in the above example, the 
rate of the cyder alone is leis than the rate of the mixture, and 
the differences betwixt the rate of the mixture and the rates of the 
other two ſimples, are reſpectively 3 and 2, whole difference is 1; 
and accordingly the quantity of the cyder tound by the operation, 
viz. 10, may be 5 or diminiſhed by 1, that is, it may be 

made 11 or 

Secondly, Of the two remaining Gmples, increaſe or. diminiſh 
the ciranclty of that one whole rate 1s fartheſt from the rate of the 
mixture, by the ſum of the differences betwixt the rate of the 
mixture and the rates of the other two ſimples. Thus, in the a- 
 hove example of the two remaining limples, the rate of the brandy 
is fartheſt from the rate of the mixture, and the rate of the mix- 
ture differs from the rates of the other two ſimples, viz. the wine 
and cyder reſpectively, by 2 and 3, whoſe ſum is 6; and accor- 
dingly the quantity of the brandy, viz. 8, may be increaſed or di- 
miniſhed by 6, that is, it may be made 14 or 2 - 

Thirdly, Diminiſh or increaſe the quantity of the remaining 
limple, by the ſum of the differences betwixt the rate of the mix- 
ture and the rates of the other two ſimples. But here obſerve, 
that ihe quantity of this ſimple is to be diminiſhed when thoſe of 
the former two are increaſed; and the contrary. Thus the quan- 
uty of the wine, viz. 8, is to be diminiſhed or increaſed by 7, the 
ſum of 3 and 4, the reſpective differences betwixt the rate of the 
mixture and the rates of the brandy and cy der; ; that is, it may be 
made 1 Or 15, | 

By this means other two anfeers to the above queſtion are ob- 
tained, which, yith the aniwer Towne by the operation, are here 
jubjoined. | 
Brandy „ 2 As 
Wine 1. $516; 
Cyder 11. 10. 9. 


26 26 26 


| „ fmith kach ſeveral! forts of gold, viz. No 1. of 24 ca- 
tract anc, Ne 2. ot 24 caradts fine, No 3. of 18 caracts fine, and 
Io 4. of 16 caracts fine: How much of each ſort muſt he take, 
to make a mais of 60 ounces, of 21 caracts fine? 


T 


* 


1245.25 BT . 
er As 12 5 * G60 1 2 
21 
1 1 1 a d 

11 As 12 3 1 :: 60:3: 5 

12 | 60 
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The branches in the above example may be linked other ſix 

ways, which will accordingly afford fo many other anſwers. 

When four ſimples, as here, are mixed, and it is required to 
deduce other anſwers from that found by the operation, in ways cale 

one of the ſimples mult be conſidered as invariable, and the three 
variable ſimples muſt be ſuch, that the rate of oue of them may, 
with reſpect to the rate of the mixture, be oppoſite to the rates of 
the other two; that is, if the rate of one of the variable ſimples 
be greater than the rate of the mixture, then the rates of che other 
two muſt both be leſs; and the contrary. 

Thus, in the above example, making N 1, invariable, the rate 
of No 2. is greater than the rate of the mixture, and the rates of 
the other two are both leſs; and accordingly by the three direc- 

- tions ſubjoined to Ex. 2. we may, rom © the e anfwer in Ex. 3. de- 
duce other anſwers, as follows. | 


Next, making Ne 2. invaria- | 
ble, we ſhall have, 


Nei. 256. 23. 21 
No 2. 5 1 1. 


No x I. invariable, 


No 1. 25. 25. 14. IT 9 
TV 

Ns: 5. 11. 17+ 23. Ne 3. . 13. 21. 
N ww 15. 11. 7. 3. | N*4 * 9. 3. 


60 : 60 60 60 60 bo 60 


Laftly, making Ne 4. inva- 
ie we jhall have, | 
„„ 10. 243--4 Ne. 17. 214 25. 29. 33. 
Ne. J 5. 23. 1. 39. 47. VVT 
Nei „ „ $6: . 3 Ne 3. . 3 $6. Jo 
Ne g. 17. 15. 13. 11. 9. 74 EE 15. 15. 15. 15. 15. 


Again, making N 3. 1 inva- 
riable, we ſhall have, 


a7 


60 bo 60 60 60 60 | 6 60 60 60 60 


By taking the-ſix anſwers that will ariſe from the other fix ways 
of linking, and proceeding in like manner with each of chem, a 
great many other anſwers may be found. 


. A merchant having wines at 12 2 d. 14 d. 1; d. 18 d. and 
3 per pint, would made a mixture Of 1240 pints, to fell a; 17d. 
ber pint: What quantity of each mult he take ? 


Anſ. | 


a- 
1d 
e, 


C1316 < 240 | | 
CCC | 
12415 5 S438 200 A 31 1 6 12406 0 
18 5 . 5 21 1240: 200 
1 22 nne eee As 231: 310-433 e 40 
6 377-1240 | | 9 
The 3 L 2 The 1 


ALLIGATION, Pert m. 


The branches in this example may be alligated a great many 

other ways; each of which will afford a different anſwer. 

When five ſimples, as here, are mixed; in order to deduce o- 
cher anſwers from that found by the operation, two of the fimples, 
taken by turns, muſt always be made invariable; and the three 
remaining ſimples mult be ſuch, that the rate of one of them being 

greater or leis than the rate of the mixture, the rates of the other 
two muſt reſpectively be both leſs, or both greater, than the rate 
of the mixture; and then the procedure is the ſame as formerly 
In like manner, when fix, ſeven, eight, &c, ſimples, are mixed, 
all the ſimples muſt by turns be made ne except three : and g 
theſe three mult be qualited as above, | = 


5. Suppoſe 9 lb. of pure gold nner cdl i in a veſſel full of 1 water 
to expel 3 1b. ot water, 9 lb. of pure ſilver to expel 6 Ib. of water, 
and 9 lb. "of a maſs made up of gold and filver to expel 4 lb. ot 
water; required the quantity of gold and ſilver in the ſaid maſs. 
in order to ſolve this queſtion, the three ſeveral quantities of 
water expelled, which denote the ſpecific bulks or gravities of the 
tmples, muſt be conſidered as the rates; that of the maſs being 
eltecmed the root, and the other two the branches, as follows. 


7 of pure gold „ 
49] 3b. of nds fler $ the mals, 


29 


Hence is ſolved the famous queſlion with re! ſpe to the crown of 
| Hiero King of Syracuſe. He had ordered a crown to be made of 
pure gold; but ſuſpecting that the founder had mixed filver with 
the gold, be deſired Archimedes to examine tbe affair, and tell 
him, how much gold and how much filver was in the crown. Ar- 
chimedes, by immerſing the crown, and allo the like quantities of 
pure gold and filver, in water, ſeverally, and obſerving the re- 
ſpective quantities of water expelied, found: an anſwer to the que- 
flion, | 


ECUAH IX. 
R U LE of. FALSE. 


HE Rule of Falſe is ſo called, becauſe, by the help of falſe 

ſuppoſed numbers, the true ones are diſcovered and is di- 

vided into Single and Double, or into Sigg Polition and Double 
Poſition. 

Before the knowledge of algebra came to be common, this rule 

was in high eſteem, and found to be of great ſer vice; aud though 

Not 


ch 


pa 


5 3 What paid each : ? 


Chap. IX, | | Rule of FALSE / 


3 Sabel Pofe tion. 


Single poſition i is, when, by one ſuppoſition, or one poſition, the 


number ſought is diſcovered: in the finding of which we work 
| firſt with the poſition, as if it was the true number; and, having 
brought out the reſult, we then proceed by the following propar- 


tion. 


As the reſult by operation, or falſe reſult, 
To the falſe poſition ; 


So the true reſult, 
To the true Palnien, or number fought. 


EXAMPLES. 


12 A, B, and C, buy a quantity of vine for 340 J.; of which : 


A pays three times more than B, and B four times more chan C: 


80 0 A oe 36 As 51 : 36 340 240 
Then B paid 12 „„ So 115 
And C paid I „%%% Sy 

So A paid 240 
Reſult 71 b paid 80 
C paid 20 

340 proof. 


3 perſon having about him a certain number of crowns, 


faid, If a third, a fourth, and a ſixth of them were added toge- 


ther, the ſum would be 45 : How many crowns had 3 


duppoſe 48, whereof a third is 15 As 5 36: 48.2 45 60 
1 a fourth is 12 
| a lixth is 8 = third of 60 is 20 
| — m — a fourth is 15 
Reſult 36 | A ſixth is 10 5 
e Proof 43 
3. Suppoſe the ſum of 20 J. was to be 02 by A, B, and C, in 
the following proportion, viz, A 2, By, C4: What muſt each 
pay! | 5 
1 d. 
T of 201. is 10 © © 
1 is 613 4 
£00 


— — — 


Reſult 2113 4 


483 
not ſo univerſally practiſed now as formerly, yet till 1 it continues 
to be of conſiderable uſe. | 


434 S Rule of FALSE. 
* L. 4. d. 5 I. J. d. 

L. 1. d. 10 0 0 E. 5 4-3 

"AS 21 13 4 013: 4> 12:20 16 3 0 

N 3 88 "£4.32: 3 


Proof 20 o © 


ah ſchoolmaſter belog aſked how many Wiener he had; an. 
cel If I had as many, half as 3 and one fourth as e 


I ſhould have 9%: How many had he? Ans. 36. 


5. A, B, and C, diſcourſing of their age, B ſays to A, 1 as 
old, and half as old again, as you; ſays C to B, I am twice as 


| old as you ; and A affirms, that the ſum _ their three ages a. 
mounted to 165: What was each man's age? Aſ. A 30, B by | 


and © go years of age. 
6. A gentleman bought a chaiſe, horſe, and harneſs, for 55 l. 


the horſe came to twice the price ot the chaiſe, and the harneſs 


colt one third the price of the horſe : What did he pay for each? 


Auf. For the chaiſe 151. for the horſe ; 30 l. ard [Jo the harne!: 


10 U. | 
II. Double Pest, 


Double poſition is when two ſuppoſitions, or two poſitions, muſt 
be uſed, in order to diſcover the number ſought : : 1n finding where- 


of, work with each poſition, as if it was the true number, till by 


this means you bring out the refults, and conſequently the errors; 
and then proceed by the following 


USES. 


Multiply the two poſitions into their akern errors; - than. errors 
alike, that is, both exceſſes, or both defects, divide the difference 
of the products by the difference of the errors. But if the errors 
are unlike, that is, the one an exceſs and the other a defect, divide 
the ſum of the products by the ſum of the errors. 

Or, inftead of the above rule, you may ule the following pro- 


5 Portion. 


As the difference of the errors, if Ale, er their lum, if unlike, 
To the difference of the Voſitions; : 
So either error, 

To a fourth number. 


Which fourth number added to, or ſubtracted from, the poſition 
producing the error, gives the number ſought, 


LAMP LES. 
1. 1 perſon buys 30 == of liquor jor 5 fhillings part beef. 


a 


Chap. IX. — FALSE ĩ˖˙ ay; 


at 6 d. per pint, and part wine, at 3s, per PR 3 : How much was 
mere of each? 


Pts. | F. . 8 | wy 
Poſition 1. Beer 6, at 6d. is, 3 | Poſition 2. Beer 10, at 6d, is 5 
"Then wine 24. at 3 8. is, 72 Then 1 wine 20, at 35. is 60 
Reſult 75 „ Refult „ 
0 0 5 GT. * 
Error of excels + 25. 1 Error of excels +15 : 
2 Er. wy 1 Pi. | £ YO . 
6:x 15. 90 Beer 16, at 6 d. is, 8 
10 x 25 = 250 Fe Wine 14. IF "ay 40: 
— —Pt, | 
| 10) 160016 beer. Proof 50 


Or, work by the proportion, as follows. 


As 10 4 25 * 10 
Or. As IO: 4 :: 15: 6 


g 8 And 104 6 16 pints of beer. 

e : And 6 ＋ 10= 16 pints of beer, as before: 

7 

＋ Ic! is eaſy to perceive, that the ſourth number mu have be add. 


ed to the poſition, becauſe, by increaſing the quantity of beer, the 
quantity of wine is leſſened; and this of courſe leſſens the reſult, 
which is too great. 


The poſitions might have been fo choſen, that the errors thence. 


Ors ariſing would have been both defects, or the one an exceſs, and 4 
ace the other a defect; but the doing of this is left as a proper exerciſe I 
1 to the learner. ＋ heſe varieties thall be lluttrated 1 in other exam- 

1e 


ples 


It is worth while hery alſo to obſerve, that double poſition takes 
place, or becomes neceſſary, when there is no partition of prices 
or quantities given, whereby to found or apply a proportion ; for 
the queſtion ſays, A perſon bought 30 pints of liquor, part beer, 
part wine, without partitioning the quantities; whereas, had the 
queſtion ſaid, That for cvery 3 pints of beer, he had 7 pints of 
wine, the anſwer might have been found by ſingle poſition. 

The reaſon of the aſſigned proportion will appear by conſider- 
ing, that the reſult varies with the poſition; and that the error of 
a reſult is ever proportional to the error of its poſition ; ſo that the 
error of any one reſult is to the error: of its own poſition, as the 
error of any other reſult is to the error of its poſition 3 and the dif- 
peer: {rence of any two reſults has the ſame proportion to the 1 | 

al 0 


ro- 


ke, 


{LON 


2 n 
e 2 
on 


be. 
wa. 


e Nie if: FALSE.  *Pavih,. 


of the Podien from which they flow, as the difference of any 


other tworeſults has to the difference of their poſitions; But the 


difference of the errors is equal to the difference of the reſults , 


therefore, As the difference of the errors, if alike, to the differ. 


ence of the poſitions, ſo either e error to a fourth aumber, Viz, the 
error of the poſition. 
When the errors are unlike, one of the falſe reſults is greater 


and the other leſs than the true reſult given in the queſtion ; and 
_ conſequently the difference of the errors is found the ſame way as 


the difference of an affirmative and negative quantity, namely, by 
taking their ſum ; or, in the ſame manner as is found the differ. 
ence of latitude of two places, whereof one lies to the north and 
the other to the ſouth of the equator ; that is, by aan the la- 


titudes of the two places into one ſum. 


The truth of the rule will appear, by obſerving, that the dif. 


| ference of the two products ariſing from the multiplication of the 
poſitions into their altern errors, may be conceived as made up of 


two ſmall parts or products, viz. firit, the product of half the ſum 


of the poſitions into the difference of the errors; ſecondly, the 
product of half the ſum of the errors into the difference of the po- 


ſitions. Now, the former of theſe ſmall products, divided by the 


difference of the errors, quotes half the ſum of the poſitions, the 


diviſor being one of the factors; the latter of theſe ſmall products, 


divided alſo by the difference of the errors, quotes half the ſum of 
the errors of the poſitions, by the proportion; and conſequently 
the ſum of theſe two ſmall products, (equal to the difference of 


the alternate products), divided by the difference of the errors, 
quotes the true ne or anſwer ſought, when the errors are a- 
like. 

When the errors are unlike, 18 difference, as alſo 5 differ. 


ence of the alternate products, is found by 2998 their ſum, as 


has been 2 747 ſhown. 


2. A, B, and C, built a houſe, which coſt 56 J.; 5 A 
paid a ſu1-: unknown, B paid 101. more than A, and C paid as 


much as A and B: What did each partner pay! 7 


. 4. 2 PETS. 4 
Poſition 1. A 6 Poſition 2. A 9 
B16 * i B 19 

: ©:29- : 55 C 28 

Reſult 44 | Reſult 56 


Error of deſect — 20 | 


Error of deſea—32 32 


Chap. IX. 


Pof. Er. 


6 X 20 = 120 


9 x 32 = 288 


12)168(14 A 


As 12: 


Or, As 


A off FALSE,” - © 


By the proportion. 


And 8 +6 = 14 
And F239 00 


| 


457 


beſore. 


It 1s . that the fourth numbers here muſt be added to 
- the portions, becauſe the reſults were both too ſmall. 


3. A Aber having threſhed out 40 quarters of grain, part 
wheat, part barley, received, in name of wages, 28 8. or 336 d. 
being paid at the rate of 12 d. for every quarter of wheat, and 6d. 


for every quarter of barley: 
Wheat, and HOW Any were barley ? 


9, 2 
Pfr. Wheat 10, at 12 d. is, 120 Poſ.2, Wheat 26, at 12d. = 312 


How 3 of the 40 quar ters were 


= 


2 30, at 6d. is 180 


R eſult 


300 


330 


Error of defect — 36 | 


Barley L4, at 6 d. is, 84 
1 

Reſult 396 

336 


Error of exceſs 


1 


— Ä— 


+60 


Poſe Er. 
x 60 = 609 
26 * 29:99 — 936 
96 ) 1536{ 16 quarters of wheat. 
96* 
8 | d. 
576 Wheat 16, at 12 d. is, 192 
576 Barley 24, at 6d. is, 144 
8 Proof 336 
By the proportion. 
As 96: 16 :: 36: 6 
Or, As 96 : 16 :: 60 : 10 


And -6 + 10 2 16 


; 


Ang * 10 = 16 


2M 


quarters of wheat, 
as Neienr. 


416 Aale of FALYE Fern nt. 


The ſourth 0 of the firſt proportion is added to the poſi- 
tion, becauſe the reſult was too little. But the fourth number of 
the ſecond proportion is W n the . the reſult be- 
ing too great. | 


| . a 
boy 2 p * 2 x * 
LD 1 
1 * IIS 
Le N 


4: What number is has whereof 3 To 4 5 and 2 85 make 192 i 


JJV 
+= 10 „ 

z = 7.5 4 = 2:5 
. | 11.6 
Reſult 28. 5 „ Reſult 9.50 
Error +9. 5 Error — 9.5 

„ - Et. | „ 
30 9. 285 J of 20 == 6.6 
10 Xx 9.5 = 95 4 — 5 

19) 380020 Af. 3 = 3-7 
Proof 19 


Hence obſerve, that any 1 ſuch as this, that i 
belongs to ſingle poſition, may alſo be ſolved by double poſition. 
Again, obſerve, that when the errors are equal and unlike, half 
| the ſum of the poſitions is the anſwer, or number ſought, 


5 A, B, and C, diſcourſing of their age, A affirmed, that he 
was 18 years old; B ſaid, his age was equal to that of A, and 
half the age of C; and C afirmed, he was as old as both A and B: 
What was the age of each perſon : ?  Anf. A 18, B 54, and C 72. 

6. A father dying, Jeft to his three ſons, A, B, C, his eſtate in 
money, dividing it as follows, viz. To A he gave the halt, want- 
ing 441.; to B he gave a third, and 141. over; and to C he gave 
the remainder, which was 82 1. Jeſs than the ſhare of B: What 
was the ſum leſt, and what was each ſon's ſhare ? An, The ſum 
left was 588 J. whereof A had 2501. B 2101, and C 5281, 
J. A and B had each a certain number of crowns, and ſaid A 
to B, If you give me one of your crowns, I ſhall then have fe 
times as many as you have behind; but ſaid B to A, If you give 
me one of your crowns, then ſha!l each of us have an equal num- 
* How many crowns had each perſon? Anſ. A had 4 and 

. 

8. A gentleman had two horles, Cheſnut and Swift Las 
{a 2 


— 


Chap. IX. 0 Rule of FALSE, l 459 


ſaddle worth 50 l. which ſet on the back of Cheſnut, makes his 
value double that of Swift; but the ſaddle ſet on the back of Swift, 


makes his value triple that of Cheſnut: What was the value of each 


horſe? Anf. Cheſnut 301. and Swift 30 J. 


9. The money ſtaked by A, B, and C, playing at Hazard, was 
324 crowns ; but they happening to diſagree, each ſeized as many 


of the crowns as he could: A got a number unknown; B as many 


as A, and 15 over; C got a fifth part of both their ſums added 


together: How many crowns got each? Anſ. A 129%, B 1424, 


and C 54. NV % 8 
10. A gentleman caught a fiſn, whoſe head was 6 inches long, 


the tail as long as the head and half the body, the body was juſt 


the length of the head and tail : What was the length of the fiſh, 
what the length of the body, and what the length of the tail? 


Anſ. Length of the fiſh 48 inches, length of the body 24 inches, 
and length of the tail 18 inches. „„ | 


11. When firſt the marriage-knot was tied 
©. Betwixt. my wife and me, 
My age did hers as far exceed, 
As three times three does three; 
But after ten and half ten years, ö 
We man and wife had been, 
Her age came up as near to mine, 
As eight is to fixte. 
Now, Tyro ſkill'd in numbers, ſay, 
What were cur ages on the wedding-day 


7 


| * Anfaber. 
Sir, Forty-five years you had been, 
Your bride no more than juſt fifteen. 
= C0 AF x 
EXTRACTION of ROOTS. 


products thence ariſing are called powers of that number; and 


T* unity be multiplied continually by any given number, the 


the given number is called the root, or fir/t power. 


Thus, if 2 be the given number, then 1x 2= 2 is the root or | 
firſt power; and 2 * 2 = 4 is the ſquare or ſecond power; and 4 x 
2=8 is the cube or third power; and 8 x 2 =16 is the biquadrate 


or fourth power; and 16x 2232 is the ſurſolid or fifth power; 


and 32% 2=64 is the ſixth power, or cube ſquared, &c. 
The natural numbers, 1, 2, 3, &c. are ſometimes placed over 
theſe powers, denoting the number of multiplications uſed in pro- 
ducing them, or ſhowing what powers they are; and are called 
Fndices or exponents, as in the following ſcheme. | 1 | 
| 1 3M 2 Indices, 


15 


460 EXTRACTION of ROOTS. Part Ill. 
Indices, o, 1, 2, 2, 4. s % ET 
Fomers, 1, 2, 4, 8, bes 32. 64, 128, & G. 


"he aibeg any root or number given to any power required, is 
called involution; and is performed by multiplying the given root 
into unity continually, as taught above. But the finding the root 
of a given power is called evolution, or extraction of roots. i 

If the root of any power not exceeding the ſeventh power, be 


a fingle digit, it may be obtained by inſpeRtion, from the following 
table of powers, 


'T AB L E. 


0 P _ - 


s S |5 sg J5s „ 
| 5 — | las, | : 
& Ses . SS SSS | © | 
8 83 828 88 88 2 8 
2 SIS SCS S SSA 8 
6 3 N © LES: 
4.4.4 +4 430.4 ©: 85:4 125] 
43-9 1271.85 245] - 229]--- 2487 
| 4 | 16 | 64 256 1024 40961 16384 
5 | 25 | 125 | 625] 3125] 15625| 78125 
6 | 36 | 216 |1296| 7776] 466560 279936 
7 | 49 | 243 [2401]|16807 117649] 823543 
8 | 64 | 512 [4096] 32768|262144|2097152| 
i 9 | 81 1729 [65611 59049|53144114782969 


I. Extraction of the ſquare root, 
R U L R 8. 


1. Dir ide the given number into ode of two figures, begin: 
ning at tie 1ight hand in integers, and pointing toward the let. 
But in decimals, begin at the place of hundreds, and point to- 
ward the right, Every period will give one figure in the root. 
2. Find by the table of powers, or by trial, the neareſt leſſer 
root of the leſt- hand period, place the figure ſo ſound in the quot, 
iubtract its ſquare from the ſaid period, and to the remainder bring 
down the next period ſor a dividual or reſolvend. _ 
3. Double the quot for the firſt part of the diviſor; inquire how 
often thus firſt part is contained in the whole reſolvend, excluding 
the units place ; and place the figure denoting the anſwer both in 


the quot and on the right cl the firſt Party and you have the divi- 
{or complete. 


4. Multiply 


be annexed to it, happen to be greater than the reſolvend, in this 
caſe place o in the quot, and alſo on the right of the partial divi- 


73 : 
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232 


461 
4. Multiply che diviſor thus completed by the figure put in the 


=> ſubtract the product from the reſolvend, and to the remain- 


der bring down the following period for a new reſolvend, and then 
proceed as before. 


Note 1. If the firſt part of the di-iſor, with unity ſuppoſed to 


ſor ; to the reſolvend bring down another Period I and PLorges, to 


| divide as before. 


Nete 2. If the product of the quotient: figure into the diviſor 
happen to be greater than the reſolvend, yo mult go back, and 


give a leſſer figure to the quot. 


Note 3. If, after every period of the given number is brought 


down, there happen at laſt to be a remainder, you may continue 
the operation, by annexing periods or pairs of ciphers till there be 


no remainder, or till the decimal part of the quot repeat ar circu- 


: me or till you think Proper to limit i „ 


EXAMPLE I. 
Required the ſquare root of 13322 5. 


Square number 133228665 rost. 86 
2 505 
1 div. 66) 432 rend. 1825 
396 product. 2190 
e 1095 
- dv; 725) 3625 reſolvend, — 
3625 product. 133225 proof. 


* — 


EXAMPLE * 
Required che ſquare root of 549904. | 


Square nitnder 5 4990. 25(234. 5 root. 


1 div. 43) 149 . 
| 129 product. 
2 ür. 464) 2090 reſol. 
wel prod, 


3 div, 405) - 3425 reſol. 
23425 prod. 


, W 8 
Fr * r 9 
3 138 2 C's MAE” * c 
1 2 . EP . 
„ 


of 

Gl E 
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EXAMPLE II. 


Required the ſquare root of 72, to eight decimal places, 


72:00000000/8. 48528137 x root. 
__— 

164) 800 
r 
1688) 14400 
. 


Atſter getting half of the decimal 
places, I work by contracted diviſion 


16965) 89600 
848 25 | 


for the other half; and obtain them 


with the ſame accuracy as if the 


169702) 477500 
339404 


169704) 138096 : 
3 235763 
2333 
1697 


636 
509 


"6 
EXAMPLE IV. 


Royuiced the ſquare r root of 
+2916 | 


2 


| 


| 


work had been at ge. © 


EXAMPLE * 


Required the ſquare root of 
001225 


| 1 | 3 
29 160.54 root. 1 635 root. 
25 9 
104) 416 65 l 
416 325 


Chap. X. EXTRACTION of ROOTS. 3 


E X AMF LE MI. 
Required the {quare root of 54875 


 $815(2.423 root. 28.423 
4 0 a = 2.423 
44) 187 5 7269 
„„ | | 4846 
. : | 9692 
ie : 48 46 
| _— — 
„ 3.870929 
4843) 860 0 407 f rem. 
. 14529 — — 
. 5875000 proof. 
5 | (4071) 
C 


| The operation may be continued farther by annexing to > the re- 
| mainder more Pn of ciphers. 


| E x A MP LE vi. 
Required the ſquare root of the repetend 'Y 


(3333 &c. root. 
9 


- 63) 211 Here, inſtead of annexing pairs 
--" 9 of ciphers to the remainders, I 
— annex periods of the repetend. 
663) 2211 5 EDD 
1410989 


663 22211 
19989 


222211 und ſo on to o infinity. 


EXAMPLE VIII. 


t of 


Required the ſquare root of the . 4 
440.466 Ke. root. 
36 
126) 844 Wote. No repeating digit, ex- 
756 cept .x and . have for their roots 
Cn 2 pure ſingle repetend. 
1326) 8844 
7956 
2 K 88844 


E X. 


ms EXTRACTION of ROOTS. Part I, 


1 EXAMPLE . 
Required the ſquare root of 1320. 


5 3207 (363 &c. root. 
66) 420 
390 
723) 2 2411 
2169 
* 7263) 24211 : 
„„ 21789 


242211 


EXAMPLE X. 


Y ; | Reauired the ſquare root of the circulate 133, 518,; 43 or, which | is 
2M the ſame thing, or 13,8. 51, 1 


| 12 56 un 169589. root. 


1 
ET T3 Here! annex to the remainders pe- 

21 riods of the circulating figures. 

227) 17 ex: Io eontinue the work till I have three 

1589 decimal places in the root; and then, 

—— by contracted diviſion, | obtain thr ec 

2340016285 more. | 

14076 : 

23526)}220918 
| 211761 
A 23533)9157 
= *, * 2661 
4 5 2006 
: 1883 
213 
211 


L | _ 
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If the ſquare root of a vulgar fraction be required, find the root 
of the given numerator for a new numerator, and find the root of 
the given denominator for a new denominator. Thus, the ſquare 
root of 4 is 4, and the root of 4% is 4; and thus the root of 2 
(= 6%) 15 221. VV „ 
But if the root of either the numerator or denominator cannot 
be extracted without a remainder, reduce the vulgar fraction to 4 
decimal, and then extract the root, as in Example 4. and 5. 
The extraction of roots may be conducted in the way of vulgar 
fractions; but then the operation becomes involved and trouble- 
ſome. The following example done both ways will ſhew.the ſupe- 
rior excellence of decimals, FE 3 


Required the ſquare root of 20 . 


By vulgar fractions, Decimally. ped 
2203 (44 root, 20.25 (4.5 
95) 44 995) 425 
35% %᷑ VR 


The method of extracting the ſquare root is founded on Euclid, 
book 2. prop. 4. where it is demonſtrated, That if any line, and 
conſequently any number, be divided into two parts, the ſquare 
of the whole line or number will be equal to the ſquares of the two 
parts, together with twice a rectangle or product under the parts. 
Thus, if the number 10 be divided into two parts, ſuppoſe 6 and 
4, the ſquare of 10 will be equal to GX == 36 ＋ 4X 4 16, + 
twice 6 * 4 = 48; for 36 ＋ 16 +48 = 100==10 x 10. 5 
In order to ſhow the reaſon of the rules, we muſt have recourſe 
to algebra, in which a letter, as a, is put to repreſent any number 
at pleaſure; and aa denotes the ſquare of , and aaa its cube; ay 
denotes a product, and 2ay denotes a double product; and the fac— 
tor into which any letter is multiplied, is called its coe/icient, 
Now, let the firſt two periods of the given {ſquare number be 
conſidered as a ſquare number by themſelves; and as every pe— 
riod gives a figure to the root, their root will confilt of two figures, 
or two parts; call the firſt a and the other y; then a +y is their 
root complete; and by Euclid ii. 4. or by algebraic multiplication, 
aa ＋ 2 ay + yy will be equal to the firſt two periods of the ſquare 
number given; and when aa, the ſquare of the firit part of the 
root, is ſubtracted from the firſt period, there will remain 2ay -- yy; 
and to find y, the other part of the root, I divide by its ſactor or 
coefficient, viz. by 2a +; that is, I find a diviſor by doubling 
the quot, and annexing to it the next quotient- figure, 
5 | 3 N 5 | N. E. 
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N. B. The Figure of the quot denoted by a, in regard another 
ſigure is to follow, is confidered as in the place of tens, having a 
cipher on the right, and conſequently ſo has the firſt part of the 
diviſor; a1.d thereſore the annexing the quotient: 1 nigh to the ſaid 


artial diviſor, is the ſame thing in this caſe as addin 
If there be more periods of the given ſquare e e "hi two fi- 
gures now in the quot are to be eſteemed the firſt part of the root, 
and called a; and hy repeating the n as above directed. 
the other part y is found. And if there be ſtill more periods, call 
the three figures now in the quot a, then repeat the operation, and 


find y as before. And thus procced till every Period 1s Won 
don. 


MORE EXAMPLES. 


1. There are two numbers, whereof the leſſer is 3456, their 
difference is 293592: : What is the greater, and what the ſquare 


+ root of their ſum? 4. The greater is ee and the ſquare 
root of their Jam 548. 


2. There is a round floor, whoſe content is, 45. 928291604 ſquare 
feet, or 45 feet 11 inches 3 lines and 4 fourths: Required the fide 
of a ſquare floor equal to it in area? Anf. E leet, or 6 feet 9 
inches 4 lines. Ser duodecimals in Decimal practice, Ex. 3. 

3. There are three fields, Whereof the firſt contains 1co acres 

3 roods and 30 poles; the ſecond contains 118 acres 2 roods and 
24 poles; and the third comains 122 acres 2 rovds and 20 poles : 
Required the tide of a iquare field that fhall be equal to all the 
three in area? An. The tice of the tquare held i is 234 poles near - 
Jy, or 58 chains and 2 poles, 

4. £ round mait-kin, whoſe diameter is 12 feet, is to be en- 
Jarged, 1o as to hold three times as much malt as formerly: Re- 
quired che new diameter? Anſ. 20.78 feet. The areas of circles 
are to one another as the ſquares of their diameters, by Euclid 
X11, 2.; multiply therefore the ſquare of the given diameter by 3, 
and extract the Iquare root cf the product. 

5. A tower is turrounded by. a ditch 30 feet wide, and a ſealing 
ladder 50 feet long will reach from the outfide of the ditch to the 
iop of the tower: Reguired the heighth of the tower? Arſe 30 
feet. Te {ſquare cf the hypotenule, or Jongelt tide of a right- 
angled triangle, is equa) io The tum of the ſouares of the other 
two ſides, by Euclid l. 37.; and therefore, from the ſquare of 50 
ſubtract the ſquare of 40, and the iquare root o the remainder is 
the height of the tOWRE,; --- 

6. Three towns, A, B, C, are fo FRED that B lies 80 miles 
ſouth of A, and C 60 miles well of A: What is the diſtance be- 

twecn B and C? Anf. 100 miles, 


II. Ex- 


We 
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| II. E xtraction of the cube root, 
* UL-ES. 


15 Divide the given number into periods of three figures, bein- 


ning at the right hand in integers, and pointing toward the left. 
But in decimals, begin at the place of thouſands, and point to- 
ward the right. The number of periods thews the number of fi- 


gures in the root. 


2. Find by the table «: powers, or by trial, the neareſt leſſer 
root of the left-hand period; place the figure ſo found in the quot; 
ſubtract its cube from the ſaid period; and to the remainder bring 


down the next period for a dividual or reſolvend. 


The diviſor conſiſts of three Parity. which may be found. as fol- 


lows. 


3. The firſt part of the diviſor is found thus : Multiply the 
ſquare of the quot by 3, and to the product annex two ciphers ; 


then inquire how often this firſt part of the diviſor is contained in 
the reſolvend, and place the figure denoting the anſwer in the 
quot. 


and you have the ſecond part of the diviſor. Again, ſquare the fi 


gure now put in the quot for the third part of the diviſor; place 
theſe three parts under one another, as in addition and their lun. 
will be the diviſor complete. 


5. Multiply the diviſor, thus 1 by the figure laſt put 


in the quot, ſubtract the product from the reſolvend, and to the 
remainder bring down the following Pen for a new relolvend, 
and then proceed as before. 


Note 1. If the firſt part of the diviſor happen to be equal” to or 


greater than the reſolvend, in this caſe, place o in the quot, annex 


two ciphers to the ſaid Fiſt part of the divitor, to the retolventl 
bring down another period, and proceed to divide as before. 
Note 2. If the product of the quotient-fignre into the diviſor 


happen to be greater than the reſolvend, you muſt go back, and 


give a leſſer figure to the quot. 
Note 3. If, after every period of the given nümber 1s brought 


down, there happen at lalt to be a remainder, you may continne 
the operation by annexing periods of three ciphers till there be no 


remainder, or till you have as many decimal places in the root as 
you judge e | 


EXAMPLE I. 
Required. the cube root of 12812904. 


A? 


3 N 2 


4. Multiply the former quot by 3, and the product by the fi- 
gure now put in the quot; to this laſt product annex a cipher; 


rr 
rs — 


. TIER > EDS 3 INS 
- . = 
on I 2B — # I x a NN 
a - . - CER SO —_— 
\ = r Bo 7 * 
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Cube number 128129040234 root. 


iſt part 1200 4812 reſolvend. 
2d part 1808 | 
3d Part 1 


19 viſor 1399 x 3 = 4167 product. 


— 


——̃ — 


il part N 5 645904 1 reſolvend, 
:: 2d part 27605 
apt 16 


— — — — 


2 diviſor 161476 > x 4= = 645994 product, 


WS R O O p. 
mn. EY Square 547 56 
= _ 3 
936 e e 219024 | 
702 | 164268 
23 e 109512 
7 Square $47 56 | Cube 12812904 7 


„ e reaſon of the $88 will appear; if we take the firſt two pe- 
Tiods of the given cube number, and conſider them as a cube num- 

ber by themielves, whoſe root will conſiſt of two figures or parts, 
which call a and y; and then, by algebraic multiplication, the 
| firſt two periods of the cube number will be equal to aaa + 3a 
1 T +335. Now, when aaa, the cube of the firſt part of the 
I root, is ſubtracted from the left: hand period, there remains 3aay+ 
23 +3): and to find y, the other part of the root, I divide by 
its cocfficient, viz. by 3aa + z ; and as the divitor conſiſts 
of three parts, begin with the firſt part, viz, zaa, and try how 
_ often it is contained in the reſolvend; and then, by the help of the 


figure that goes to the quot, I make. up the other two 7 Pare, as 
follows. 


his 2084 = 3X2 X-2 
2d part 180 = 3% = 3X 2X 3 
d part g= Ka 


1 diviſor 1 389 


The reaſon of annexing one cipher for every 4, viz! two cipher: 
| | : „„ in 
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in the firſt part of the diviſor, and one in the ſecond, 1s + bucks 
the firſt figure of the root 2, another figure being to follow on the 

right, is really and truly 20. | 

If, as in the above example, there be more periods of the given. 
cube number, the two figures now in the quot are to be eſteemed 
the firſt part of the root, and called a ; and by repeating the ope- 
ration for a new Ow the other Pare y,. _ be found. 1 hus, | 


41 part 158700 =3aa=3 * 23 x 23 
2d part 2760=3ay =3x23X 4 
3d part = 10.== * 


2 diviſor 161476 | 


11 the firſt Fae ſecond part of the diviſor, the ciphers are annex 
ed for the reaſon aſſigned above. : 

If there be ſtill more periods in the Pee number, call the 1 . 
figures now in the quot a, repeat the operation, and find y as be- 
fore; and thus proceed till every period is brought down. 

T he reaſon of dividing the given number into periods of two ſi- 
gures in the ſquare, of three in the cube, of five in the ſurſolid, 
c&c. and of there being as many figures in the root as there are 

periods, ariſes from the nature of involution; and will appear by 
reſolving any number into its conſtituent parts, and raiſing them 
ſeparately to the ſecond, third, fourth, fifth 3 &c. Let the 
number be 7842 = 1000 + 800 +40 +2. Now, 7 has three pla- 

ces after it; but in the ſquare it will have ſix, and in. the cube 


nine, Again, 8 has two places after it; but 1 in the W it will 
have four, andi in the cube ſix, Kc. i 


: Thus 7 COO And thus 8 00 
9 8 o 
4 | Square 49,00,00,00 Square een 
y EE. Tas on | h 
N Cube 343 000,000,000 — Cube 512,000,000 | 
. q | Hence it is plain, that the ſquare of 7842 will contain four pe- 
fo riods of two figures, and its cube will contain four periods of three 
_ figures ; and ſo the number of periods will be equal to the number 
of figures | in the root. And the ſquare and cube of 842 will in 
like manner contain three periods each, 
EXAMPLE II. 
Required the cube root of 294. 
ners 0 LT 
in a 28.7 50000 
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. 28. 50000(3. 06 root. 
7 | 


270000 Y1750000 reſolv. 
3 400 e 
36 


— CC 


Dir. 2756365 x 6 = = = 1652616 prod. 


——— — — 


97 384 rem. 


"2-00 F. 


3 Sd. 9.3636 
As 3 : 3.06 0 8 2 3.06 
A | LED e ; 561816 
A 918 ; 280908 


.* fo Sq. 9.3636 £6 28. has 
1 5 ee 97384 RN 


F 


28.7 50000 cube. 


=. 1 EXAMPLE f. 
Required the cube root of . oo048 5613. 
4 : 5 | | | ooo 5613008 root. 
1400 ) 142613 reſolv. 


Div. 16444 * 8 = 5 131552 prod, 


11061 rem, 


3 - EXAMPLE Iv. 
3 Es Required the cube root of 7584. i 


r 
n = 
re En 268 


7584 8 


vi LEE 1 


Chap.X, (EXTRACTION of ROOTS. a1 


* 
[ * 


1 1584(19.64 root, 
I | 
n 96584 reſolyv. 
81. 


— 


I div. 651x9= = 5859 prod. 


p . 108300 Þ )725000 reſoly, 
2 div. 6 * 6= = - 610536 prod, 5 
5 11524800 53 54464000 reſolv. 
23520 . 
16) 


3 wy, - 1548356 a= + prod. 


— — 


Rem. 82706 56. 


1 the abe root of a vulgar fradion be required, ind the cube 
root of the given numerator for a new numerator, and the cube 
root of the given denominator for a new denominator. Thus, the 
cube root of ½ is 4, and the cube root of 57 is 4; and thus the 
cube- root of A 325 (ifi 2%, 


Bar if 6 root of either the numerator or 1 cannot 


be extracted without a remainder, reduce the vulgar fraction to a : 


decimal, and then extract the root, as in Ex. 3. 


MOR E EXAMPLES. 


I. There are two numbers, whereof the greater is 2 770895752 
their difference is 1152: What is the leſſer, and what the cube 


root of their ſum? Anſ. The leſſer is 2 2579889600, and the cube 
root of their ſum is 1728. 


2 


2 The content of an oblong cellar is 1953.125 cubic feet: Re- 
quired the fide of a cubical cellar that ſhall contain juſt as much. 
An. 12.5 feet. 

3. There are three bones: the content of one is 10000 folid 
inches, of another 16656, and of the third 20000 ; Required the 
lide of a cubical box that ſhall contain as much as all the three. 
Anſ 36 inches, or 3 feet. 


4. Required the fide of a cubical veſſel that will contaip 80 wine 
gallons. An} 26.43 inches. 


231 


| 5 0 N , 
2. * EXTRACTION of ROOTS. Part III. 


231 cubic inches i in a wine Sallon. 
80 


.c 
+ 


J = „ 18480 whoſe cube root is 26. 43 inches, 


$A ſhip's Jengrh, is 50 feet, breadth 20, and depth of the hold 0 
10: Required the dimenſions of a like veſſel triple her burthen. 


Length 50, its cube 125000 x 3=37 5000, its cube root 71. 54 
Breadth 20, its cube 8000 * 3 = 24000, its cube root 29.24 
Depth 19, its cube 1090 x z= Zooo, its cube root 14.44 


6. A braſs bullet of 5 inches Nlawietne weighs 20 W. ; What is 


3 F the Gearneter 91 4 _ bullet that weighs e if Anſ. 10 inches. 
Y "6: 20% $8 's * 5 : 160 

a SL f "I ; 2. 40 1000, whoſe cube root is 10 inches. 
1 Ul. Extradtion of the biquadrate root. 

3 „ R 0 L ä 


Extract the ſquare root of the given number; and again \ extra | 
the ſquare root of the root fo tound, "me the lalt of theſe roots 15 
the root ought. ; Do | 1 


E X A M P 7 . 
| Requi red che biquaCrate root of 5308416, 


5308416 1 root. 
4 Bo | 


43) 130 88)704 
42% -:, 904 

4604) 12416 
18416 


If, in the firſt extraQion; there happen to be a remainder, con · 
tinue the operation, by annexing pairs of ciphers, till you have 
twice as many decimal places in the ſquare or firſt root, as 0H : 
Propole to have | in the laſt root, | 


IV. Ex 


TH 
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IV. Extraction of the root of the fifth Na 0 
. 


us Divide the given number into periods of five figures, find the- _ 
| neareſt leſſer root of the left- hand period, put the figure ſo found = 
in the quot, ſubtract its fifth power, and to the remainder — 
down the next period for a reſolvend. 
2. Put a-þy for the root, and then the ſurſolid or 6fth. power - =_— 
will be aaaaa ＋ 5aaaayÞloaaayy + 1 0aayyy + gayyyy + yy. Now, -_—- 
aaada being already ſubtracted, there remains the other five parts; —_ 
and to find y divide by its coefficient, viz. by 5aaaa ＋ lo, * 
lLoaayy A. 5ayyy ; that is, I try how often zaaga is contained 
in the reſolvend; and, by the help of the quotient: W 1 make | 
up. the other four parts of the diviſor. | 


E X A M P EE 
Required the ſurſolid root of 335 54432 


2338443232 root. 


243 
1 relle. 
4050009 = aaa 
| 540000 = 1caaay 
36000 =. 10aayy 
1200 = Fayyy 
16 = »yy 


Diviſor 4627216x2=9254432 Prod, — 7 


; 9 Extration of the root of the fixth 92wer, or cube ſquared. 
K U I. E. 
Erd the ſquare root of the given number, ad then extract 


5 29 
the cube root of that root, the laſt is the root ſought. Or, firſt 
extract the cube root, and W extract the uare root o that 


root. 


E X AMP I E. 
Required the root of 191102976, being the Grth power. 


T 


30 191102976 


4 * 
3 


33 
3s” 
* 
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195 102976 (13824(24 root. 

; 8 

3) 91 1200) 5824 reſolr. 
8 240 | 

| — 16 

268) 2210 — 

21244 156 * 42 5824 prod. 


27620 6629 | (00 
e | 


er 
110576 


vl. Extracdion of the rot of the feverth FFB 


R . E. 


Put 44 y foe the root, and the ſeventh power wi be anda 
» anaanay4-21anaaayy + 3 5aganyyy ob 35ana3yy;5 210a3yyyy +7 AY. 


+ 3yy»p?), by the aid of which proceed as in extr acting che root of 


the Aceh e 
EX AME LE. 
Required the root of 3404325447, being the ſeventh power. 


3404825 447 (23 root. 
128 


2124825447 reſolv. 


4480000090 
201600000 
| $0400000 

7 560000 
680400 
"S409 


729 


 £aaqanaa 
2laagaaay 
35aanayy 
qa 
2TννÆ] 
TOY 
De, | 


Diviſor 708275 149 =21202 5447 prod, 


ah nos or. 


(©) 


[ 1 ee 


— VII. Ex 


r any a a” 2 


chap. Xx. EXTRACTION of ROO 
vn. K xtraction of the root of the ciohth pou r. 
* DV LE 


" Exernd the ſquare root of the given number continually till. you 


have three roots; the laſt of theſe is the root ſought. 

Thus, let 17857939043 296 be the eighth power; by extracting 
the ſquare root you get the biquadrate or fourth power, viz. 
1336336; and by extracting che ſquare root of the biquadrate, you 


get the ſquare or ſecond power, viz. 1156, whole es wats root * 


34. the root ſought. 


vill. E. xtraction of the root of the ninth puer, | 
M 


Extract the cube root of the given number, and you have the 


| cube or third power, whoſe cube root is che root ſought. I 
Thus, let 5159780352 be the ninth power; by extracting the 


cube root you get the cube or third pow er, viz. 1728. whole cube 5 


root 12 is the root ſought. 
Dniverſally, whatever the given power be; put 54 » for the 


root; and by involution raiſe a to the power of the given num 


ber; then, with this as your guide or canon, extract the root in 
the manner preſcribed and exemplified in the extraction of the root 
of the fifth and ſeventh powers. 


But if the index of che given power be a multiple of 2 „che work 


may be rendered eaſier: tor by extracting the ſquare root of the 
given number, you obtain a power whole index is one half of the 
index of the given power, Thus, by extracting the ſquare root of 


the tenth power, you have the fifth power; and the ſquare root of 


the twelfth power is the ſixth power, &c. 

Again, if the index of the given power be a multiple of 2 3, by 
extracting the cube root you obtain a power whoſe index is one 
third of the index of the power given. Thus the cube root of the 
ninth power is the cube or third power; and the cabe root of the 
tweltth power is the biquadrate or fourth power, &c, 
Innvolution is directly contrary to extraction or evolution; and 

therefore, if a ſquare number be ſquared, it will give the biqua- 
drate or fourth power; and if a biquadrate be ſquared, it will give 
the eighth power. Again, if a cube number be cubed, it will give 
the ninth power ; and it the bi quadrate be eu it will | che 
Nrellth power. | 


e H A P. XI. 
PROGRESSION, 


HE comparing of numbers with one another is called Com- 
ee Arithmetic; and in comparing any two numbers to- 
3 2 gether, 


- of 51 
e . N 1. 
5 M. 3.8 24.5 : 
eh? .f $14 57. , . 
Fx : © 

A x * 

4 is p 

A 1 * 

3 


74:7: 


| 


2144 


27644) 110376 
110576 


4 , 


the fifth power. 


A448 O οõ, e o 
20 16O0O0O0O0 
5$04000C0 

7 560000 
680400 
34020 


729 


11 . [ | f l 
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268) 2210 — 
= 1456 * GER: = 5824 prog. 


Part III. 


191 10297 6 (13824(24 root, 


1200) 5824 reſolr. 


230.91 
3 
— 16 


0 


8 vr. Extr ration of 1: e root / the foi e power. 


u U L k. 


Put ak y for the root, and the ſeventh power will be aaaaagaſs 


ranaanay4-21annaayy Þ 3 $ananyyy I 3gνẽů- 21003593 FT AY TI? 
+3), by the aid of which nes as in extr afting the root of 


EXAMPLE, | 
Required the root of 3404925447, being the ſeventh Power, 


3404925447 (23 root. 
128 


—— _——_— 


92124825447 reſolv. 


— oo TIT be? 


Faaanaa 
2Iddaada 
354aaay 
"53 Aqayyy 
2148})y 
TOY 

222254 


Diviſor 708275 140K 


=2124825447 prod. 


L — 


— 


o) 


a -— . 2 


* 
* 


Chap.X. EXTRACTION of ROO 
vn. E xyraction of the root of the eighth por, 


R U I. E. 
Extract the ſquare root of the given number contiayatly till you 


have three roots; the laſt of theſs 1 is the root ſought. 


Thus, let 1785793904396 be the eighth power; by extraQting | 
the ſquare root you get the biquadrate or fourth power, viz. 
1336336; and by extracting che ſquare root of the biquadrate, 425 
get the ſquare or ſecond power, VIZ, 1156, hole 1quare root 
34, che root tought. 


y Ill. E xtradion of the roof / the ninth _ 
. 
Ertrad the cube root of the given number, and you haves the 
cube or third power, whoſe cube root is the root ſought, 
Thus, let 5159780352 be the ninth power; by extracting the. 
cube root you ger the cube or third power, viz, 1728, whoſe cube = 
root 12 is the root fought, 5 


Univerlally, whatever the given power be; put a+» for the 
root, and by involution raile à 4 to the power of the given num: 


ber; then, n this as your guide or canon, extract the root in 


2 manner preſcribed and 3 in che eztraction of the root 
F the fifth and feventh powers. 
But if the index of che Sie power hs 3 A ulis af 2, the work 


may be rendered ealier : or by extracting the ſquare root of the 


given number, you rh a power whole index is one half of the 
index of the given power, Thus, by extracting the ſquare root of 
the tenth power, you have the hfth power; and the ſquare root of 


tae twelfth power is the fixth power, &c. 


Again, if the index of the given power be a multiple of z 357 by. 
extracting the cube root you obtain a power whoſe index is ones 


third of the index of the power given. Thus the cube root of the 


ninth power is the cube or third power; and the cube root of the 
twelfth power is the biquadrate or fourch power, Kc. | 

Involution is directly coutrary to extraction or evolution; and 
therefore, if a ſquare number be ſquared, it will give the biqua- 
drate or fourth power; aud it a biquadrate be ſquared, it will give 


the eighth power, Again, i a cube number be cubed, it will give 


the ninth power; and if the bi quadrate be eubed, it will give che 
Ewe elſth power. 


C HAP. XI. 
PROGRESSION, 


HE comparing of numbers with one another is called Com- 
Jarad ies Trithmetic; and in compacins any two numbers to- 
3-2 gether, 
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gether, the | it 1:3mber, or the nomber compared, is called the 
antecedent, and the other OO with which it is compared, is 
called the conſequent. 


In comparing two numbers, we may, by fubtraliing the leſſer 
from the greater, find their difference; and the difference thus 


found is called the arithmetical ratio of the two numbers; and if 
two or more pairs of numbers have all the ſame ratio or differ- 
ence, ſuch numbers are ſaid to be in arithmetical proportion ; and 
the ratio in reference to the ſeveral proportional numbers, is uſual- 
ly called the common difference ; the firit and laſt term are called 
extremes, and the intermediate ones are denominated means. 


Tf a rank of numbers, without interruption, have all the ſame 


difference, the proportion is ſaid to be continued or continual ; and 
ſuch a rank is called an arithmetical progreſſi "wy or an arithmetical 
ſeries ; ſuch as, 2, 4, 6, 8, 10, 12. 


But if, in the rank of proportional ibn, there be a breach 5 


| or chaſm, the proportion is ſaid to be diſcontinued, disjunct, or 
Interrupted; ſuch as, 3, 5, 7,——19, 21, 23. 


Again, in comparing two numbers, we may find hi often the 


one contains the other, by dividing the antecedent by the conſe- 


quent; and the quot thence ariſing is called the geometrical ratio 


of the two numbers; and if two or more pairs of numbers have 


portion, The firſt and laſt of the proportional numbers are called 
extremes, and the other terms are denominated means. 


If a rank of numbers, without breach or chaſm, have all the 


ſame ratio, the proportion is ſaid to be continued or continual ; 
and ſuch a rank is called a geometrical progreſſion, or a geometrical 


ſeries ; ſuch as, 2: 4: 8: 16: 32. 
But if, in the rank of proportional numbers, there be a chaſm, 


the proportion is ſaid to be diſcontinued, yon, or interrupted; 
nen as, 12: 6 :: 30 5 15. 


4 Arithmetical Pre on. 


An «rithmetical progreſſion, or ſeries, is formed either from 


o, or from ſome number aſſumed as the firſt term, by continual ad- 


dition or ſubtraction; and is either increaſing or decreaſing. 
"I BUS» © 2; 9; 9, 12, 15, 18, is an arithmetical progreſſion or 


ſeries, formed from o, aſſumed as the firſt term, and increaſing by 


the continual addition of 3; and ſuch a ſeries may be continued 
upward to infinity, 


And 14. 12, 16, 8, 6, 4, 2, is an arithmetical progreſſion, or 


ſeries, formed from 14, aſſumed as the firſt term, and decreaſing 


by the continual ſubtraction of 2; but ſuch a ſeries can be conti- 


wed downward only till the laſt term becomes equal to or leſs than 


the common difference. 


In an in progreſſion, or ſeries, five things o. occur to be 
conſidered. 
1 The 
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all the ſame ratio, ſuch numbers are ſaid to be in geometrical pro- 
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I. The leaſt term. 5 
II. The greateſt term. I Extremes. | 

III. The number of terms. 
IV. The common difference. 


V. The ſum of all the terms. 


The properties of numbers i in arithmetical progreſſion are various 


and numerous; but the chief, or moſt uſeful, which alone we- 


propoſe to take notice of in this PRs are W N in che follow- 5 
ing * - 


THEOREM 1. 5 
Any term of an arithmetical ſeries is equal to the ſum 1 the leaſt | 


term, and the product of the common difference | into the number : 
of terms before or after it. 


Thus, in the increaſing ſeries, 2, So 8, 11, 14. 17, the term 


n=2+3x5=2+15. 


Again, in the decreaſing ſeries, 18, 16, 14, 12, 10, 8, 6, 4, 2 


the term 18 =2+8x2=2> 16. 


The reaſon is plain; becauſe every term ſubſcquect or prior to : 
the leaſt is made up by the continual addition or ſubtraction of the 
common difference. 

Hence the product of the common difference into the nanther of 
terms minus unity, added to the leaſt term pives the Rn We 


ſubtracted from the greatelt term leaves the leak. 


THEO R E M Il. ; 
Jn an arithmetical ſeries, conſiſting of three, five, 0 or any odd | 


number of terms, the double of the middle term is equal to the 


ſum of the two extremes, or to the ſum ot any two means equally | 
diſtant from the ſaid middle term. 

Thus, in the ſeries, 1, 2, 3, 4, (5), 6, 7, 8, 9, "the middle term 
5 doubled is 10=1 +9, the two rene or S2 ＋8, or 3+7, 
or 4 + 6. 

* reaſon | is obvious : for of two terms equally diſtant from 
the middle term, the one exceeds the middle term juſt as much as 
ue other is below it. | 


COROLLARIES. 


1. Hence an arithmetical mean betwixt two given extremes is 


found by taking half the ſum of the extremes. Thus, the mean 


betwixt 6 and 10 is 8; for 6 + 10= Fs and 2)16(8, 80 6, 8, 10, | 
are in arithmetical proportion. | 


2. Hence alſo, to an extreme and mean given, a third propor- 
tional, or the other extreme, is found by ſubtracting the given ex- 
treme from the mean doubled. Thus, to 3, 6, given, the third 
proportional is 9; for 25 6= 12, and 12 3 99: ſo 3, 6, 9, 

Are 
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gether, the neſt i. amber, or the number compared, is called = 


antecedent, and the other number with which It 15 compared, 
called the conſeguent. 


In comparing two numbers, we may, by ſubtracting the leſſer 


from the greater, find their difference; and the difference thus 


found is called the ar/thmetical ratio of the two numbers; and if 
two or more pairs of numbers have all the ſame ratio or differ- 


ence, ſuch numbers are ſaid to be in arithmetical proportion; and 


the ratio in reference to the ſeveral proportional numbers, is uſual- 


_ Jy called the common difference; the firſt and laſt term are called : 


extremes, and the intermediate ones are denominated means, 


If a rank of numbers, without interruption, have all the ſame 
difference, the proportion is ſaid to be continued or continual ; and 
ſuch a rank is called an arithmetical progrefſ on, or an e | 


- ſerres ;_ ſuch as, 2, 4, 6, 8, 10, 12: 


But if, in the rank of proportional mambers,; urs be a breach 
or chaſm, the proportion is ſaid to be diſcontinued, digjunct, "oe 


interrupted ; ſuch as, 3, f, 7,.— 19, 21, 23. 


Again, in comparing two numbers, we may find how often the 
one contains the other, by dividing the antecedent by the conſe- 
quent; and the quot thence ariſing is called the geometrical ratio 
of the two numbers; and if two or more pairs of numbers have 
all the ſame ratio, ſuch numbers are ſaid to be in geometrical pro- 
portion, The firſt and laſt of the proportional numbers are called 


extremes, and the other terms are denominated means. 


If a rank of numbers, without breach or chaſm, have all the | 


ſame ratio, the proportion 1s faid. to be continued or continual ; 


and fach a rank 1s called a geometrical progreſſion, Or a geometrical 
"Jer 7 Men 05 2327 47 Bi 16 224, 


But if, in the rank of proportional numbers, there be a chaſin, | 


the proportion is lard to be diſcontinued, diqunct, or r interruptions | 
ſuch 255 12346 30 2 1, 


YL Arithmetical pr ral ., 


An zrithmatical progreſſion, or ſeries, is formed either from 
©, or from ſome number aſſumed as the firſt term, by continual ad- 


dition or ſubtraction; and is either increafing or decreaſing 

. 45 95 12, 15, 18, is an arithmetical progreſſion or 
Teries, lormed from o, aſſumed as the firſt term, and increaſing by 
the continual addition of 3; and luch a ſeries may be continued 
upward to infinity. 

And 14, 12, le, 8, 6, 15 2, is an e progreſſion, or 
ſeries, formed from 14, aſſumed as the firſt term, and "Jecreafing 
of the continua! ſubtraction of 2; but ſuch a ſeries can be conti- 

wed Cownward only tilt the laſt term becomes equal to or leſs than 
te common difference. 


In an arithmwetical progreſſion, or ſeries, five thing occur to be 
conſidered, 
I. The 


L g r 
FEY Pan” WW — 


5 * 


Chap. XT. ek 7 


. 


I. The leaſt term. 75 
II. The greateſt term. raren. | T 


III. The number of terms. 
IV. The common difference. 
e The ſum of all the terms. 


The properties of numbers in arithmetical progreſſion are various 
and numerous; but the chief, or moſt uſeful, which alone we 
propoſe to take notice of in chis place, are e in the follow. 
= ing en. 


THEOREM I. 


Any term of an arithmetical ſeries is equal to the ſum of the leaſt 
term, and the product of the common Medes into the number | 


of terms before or after it. 
Thus, in the increaſing ies 25 5. 8, I, 14. 17. the term 
17 S t x5 25. 


Again, in the decreaſing ſeries, 18, 16, 14, 12, 10, 8, 6. 4, 2, 
the term 18 22 ＋8 * 2 28 2716. 

The reaſon is plain; becauſe every term ſablequent or prior to 
the leaſt is made up by the continual addition or ſubtraction of the 


common difference. 


Hence the product of the « common Jifference: into the number of | 


terms minus unity, added to the leaſt term pives the greateſt, or 


ſubtracted from the greateſt term leaves the leaſt. 


THEOREM. IT. 


"In ; an arithmetical ſeries, conſiſting of three, five, or any odd 
number of terms, the double of the middle Tem is equal to the 
ſum of the two extremes, or to the ſum ot oy two means equally - 


diſtant from the ſaid middle term. 
Thus, in the ſeries, 1, 2, 3, 4, (5), 6, 7, 8, 9, the middle term 


5 doubled 1s 10=1+9, the two extremes, o or =2 +8, or 3447. 
or 4 +6. 


The reaſon is obvious : ſor of two terms equally diſtant from 
the middle term, the one exceeds the middle term Jab as much as 
the other is below it. 


COROLLARIES. 


I. Henes an 5 mean betwixt two given ha 18 


found by taking half the ſum of the extremes. 1 hus, the mean 


betwixt 6 and 10 is 8; for 6 + 10 = 16, and 2) 1608. 80 6, 8, 10, 
are in arithmetical proportion. 

2. Hence alſo, to an extreme and mean given, a third propor- 
tional, or the other extreme, is found by ſubtracting the given ex- 
treme from the mean doubled, Thus, to 3, 6, given, the third 


proportional is 9; for 2 * O 12, and 12—3=9: ſo 3, 6, 9, 


are 


portion be disjun&t, Thus, to „ 


Part III. 
are in arith Bette 1 proportion. In like manner, to 10, 7, given, 
the third proportional is 4; for 2 * 7 = 14, and 14 — 10 4: ſo. 
10, 7, 4. are arithmetical proportionals. | 

THEOREM III. 


In an arithmetical ſeries, conſiſting of four, ſix, or any even 


number of terms, the ſum of the extremes is equal to the ſum of 


the two middle terms, or to the ſum of ny two means equally 


diſtant from the extremes. 


Thus, in the ſeries, 3, 5, 7, 9, 11, 13, the ſum of 3+13=7 


+9, or =5 +11. 


The reaſon is plain : for if betwixt the two mide terms in the 
ſeries, a middle term be inſerted, the ſum of the extremes, as alſo 
the ſum of every pair of equidiſtant means, will, by Theorem II. 
be <qual to the double of the inſerted middle term; and things e- 
qual to one and the ſame thing are * to one another. 


„„ COROLLARIES. 


Hence, to an extreme and two means given, the other "7 
weits, or fourth proportional, is found, by ſubtracting the en 
extreme from the ſum of the two given means, Thus, to 4, 6, 8 
the fourth proportional is 10; for 6+8=14, and 14 —4=10; fo 


4, 6, 8, 10, are in atithmetical- proportion. And this takes place 
though the proportion be disjunct. Thus, to 18, 14,- 


= 6, the 
fourth proportional is 2; for 1446 = 20, and 20—18==2; fo 18, 
14, —— 6, 2, are in arithmetical proportion disjunct. 
2. Hence likewiſe, when two extremes and a mean are given, 
the other mean is found by ſubracting the given mean from the 
ſum of the two extremes. Thus, to 13, 9, 7, the other mean is 
11; for 13 +7 =20, and 20-911; (0-13, 11, 9, 7, dre 
rithmetical proportionals. This alſo takes place, though the pro- 
- 36, the other mean is 


30, 30, 


20; for g þ36=45, and 45 — 15 30; ſo ), 15, 
are in arithmetical proportion disjunct. 


THEOREM I. 


In an arithmetical ſeries, the difference of the extremes, divided 


by the common difference, gives a quots which, increaſed by uni- 
cy, is che number of terms. | 


Thus, in the ſeries, 2. 4, Os 8, 10, 12, 14, the 1 of 


the extremes 2 and 14 is 12, and 12, divided by the common dit- 


ference 2, quotes 6, and 6 + 1 =7, the number of terms. 
The reaſon is obvious: for the difference of the extremes is made 


up by a repetition of the common difference as often as there are 


terms ſave one; that is, the difference of the extremes is a product 
of the common difference into the number of terms minus unity. 


THE O- 
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"THEOREM V. 


In an arithmetical ſeries, the difference of Mod divided 


by the number of terms minus unity, quotes the common differ- 
ence. 


11 bus, i in the ſeries, 3. 5, 7, 9, 11, 13, the rener of the 


extremes 3 and 13 is 10, and 10 divided by the number of terms 
minus unity, viz. 5, quotes 2, the common difference. 


The reaſon is the ſame here as in the former theorem. 


T HEOREM VI. 
In an arithmetical ſeries, the ſum of all the terms may be made 


out ſeveral ways, as follows. 


1. The ſum of the extremes, multiplied by the number of 


terms, gives a product, which divided by 2, quotes the ſum of all 


the terms. 


Thus, in the ſeries, 3, 6, 9, 12, 15, 18, 21, the ſum of 3 as | 
21 is 24; and 24x7=168; and 2)168(84, the ſum of all the 
terms. 


The reaſon will appear by inverting the ſeries, and adding 


equidiſtant Pair of means, as follows. 


35 6, 95 125 Ig, 18, - | Bp 
21, 18, 15, 12, 9. 6, 3: 


—— 


24. 24, 24, 24, 24. 24, 24 


Now, as the ſum of every pair is 24, and the number of terms 75 


it is plain, the product of ) into 24 will be double the ſum of che 


ſeries. 


2. The ſum of the extremes multiplied * half che number of 
terms, gives a product equal to the ſum of all the terms. 

Thus, in the ſeries, 12, 10, 8, 6, 4, 2, the ſum of 12 and 2 
is 14, and 14x3= 42, the ſum 5 all the terms. 

The reaſon is the ſame as before. 

3. The half ſum of the extremes multiplied by the RT VI of 
terms, gives a product equal to the ſum of all the terms. 

Thus, in the ſeries, 1, 4, 7, Ic, 13, 16, 19, the half ſum of I 
and 19 is 10, and 10x97 =70, the ſum of all the terms. 

The reaſon is the fame as above, 

4. When a ſeries conſiſts of an odd number of terms, the al 
dle term multiplied by the number of terms, gives a procue equal 
to the ſum of all the terms. 


Thus, in the ſeries, 3, 6, (9), 12, 15, the middle term 9 * 5 
45, the ſum of all the terms. 


The reaſon is plain; becauſe the middle term, by Theorem 7: 
is equal to half the ſum of the extremes. 


5. In a ſeries of the natural 2umbers, I, 2, 3, 4, 5, &c. the. 
, greateſt 
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are in arithf 1eti@ proportion. In like manner, to 10, 7, given, 


the third proportional is 4; for 2x 7 = 14, and 14 —10=4: ſo 
IO, 7 4, are arithmetical e 


THEOREM III. 


In an arithmetical ſeries, conſiſting of four, ſix, or any even 
number of terms, the ſum of the extremes is equal to the ſum of 
the two middle terms, or to the ſum of any two means equally 
diſtant from the extremes. | 
| Thus, in the ſeries, 8 4 75 9, IT, 13, the ſum af 413827 3 
+9, or = 5 11. 

Phe reaſon is plain: for if betwixt the two middle terms in the 
ſeries, a middle term be inſerted, the ſum of the extremes, as alſo 
the ſum of every pair of equidiſtant means, will, by Theorem II. 
be <qual to the double of the inſerted middle term; and things e- 
qual to one and the ſame ching are equal to one another. 


COROLLARIES. 


Hence, to an extreme and two means given, the other ex- 
wins or fourth proportional, is found, by ſubtracting the given 
extreme from the ſum of the two given means, Thus, to 4, 6, 8, 
the fourth proportional is 10; for 6+8=14, and 14 —4=10; fo 
3, 6, 85 10, are in arithmetical proportion. And this takes place 
though the proportion be disjun&t. Thus, to 18, 14; 6, the 
| fourth proportional: is 23 for 14+6=20, and 20—18==2; ſo 18, 
26 2, are in arithmetical proportion disjunct. | 
2, Hence likewiſe, when two extremes and a mean are given, 
the other mean is found by ſubracting the given mean from the 
ſum of the two extremes, Thus, to 12, 9, 7, the other mean is 
11; for 13 +7 =20, and 209511; 0 13, 11, 9, 7+ are a» 
rithmetical proportionals. This alſo takes place, though the pro- 
portion be disjunct. Thus, to 9, 15, — 36, the other mean 1s 
20; for g +36 =45, and 45 — 15 303 fog, 15, 30, 36, 
arc in arithmetica proportion disjunct. 5 


THEOREM IV. 


In an arithmetical ſeries, the difference of the extremes, divided 
by the common difference, gives a quot, which, increaſed by uni- 
ty, is che number of terms, | 

Thus, in the ſeries, *. 4+ Os 8, 10, 12, I4, the difference of oe 
the extremes 2 and 14 is 12, and 12, divided by the common dif- 
ference 2, quotes 6, and 6 + 1 =7, the number of terms. 

The reaſon is obvious : for the difference of the extremes is made 4 
up by a repetition of the common difference as often as there are 5 
terms fave one; that is, the difference of the extremes is a product 
ot the common difference into the number of terms minus unity. 
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THEOREM v. 
In an arithmetical ſeries, the difference of l divided 


by the number of terms minus 1 ms the common differ- 


ence. 


Thus, in the ſeries, 3. 5+ 3». „ iin 135 the difference of the 
extremes 3 and 13 is 10, and 10 divided by the number of terms 
minus unity, viz. 5, quotes 2, the common difference. 

The reaſon is the ſame here as in the former theorem, 


T HEORE M VI. 
In an arithmetical ſeries, the ſum of all the terms may be made : 


8 out ſeveral Ways, As follows. 


1. The ſum of the extremes, multiplied by the number of 


terms, gives a product, Which divided by 2, quotes the ſum of all 
the terms. 


Thus, in the ſeries, 3, 6, 9, 12, 15, 18, 21, the ſum of: 2 84 


21 is 24; and 2x] 01004 and 2)168( 4 the ſum of all the 


terms. 


The cenſor will appear by inverting the ſeries, and adding 
equidiſtant Rr of means, as follows. 


3, | 6, Ys 12, 15. 18, 21 
257 18, 15, 12, 9, 6, 3 


9 JO 


22 


24, 24, 24, 24, 24, 24, 24 


Now, as the frm of. every pair is 24, FE) the 1 of terms 7, 


it is plain, the product of 7 into 24 will be double the ſum of the 
ſeries. 


2. The ſum of the extremes multiplied by half the number of 


terms, gives a product equal to the ſum of all the terms. 


Thus, in the ſeries, 12, 10, 8, 6, 4, 2, the ſum of 12 and 2 
is 14, and 14x3= 42, the ſum of all the terms. 

The reaſon is the ſame as before. 

3. The half ſum of the extremes multiplied by the number of 
terms, gives a product equal to the ſum of all the terms. 

Thus, in the ſeries, 1, 4, 7, Ic, 13, 16, 19, the half ſum of I 
and 19 is 10, and 10x79 o, the ſum of all the terms. 

The reaſon is the ſame as above. 

4. When a ſeries conſiſts of an odd „ of terms, the mid- 
dle term multiplied by the number of tem, gives a product equal 
to the ſum of all the terms. 


Thus, in the ſeries, 3, 6, (9),12, 15, the middle term 9 x 5 = 
45, the ſum of all the terms. 


The reaton is plain; becauſe the middle term, by Theorem II. 
is equal to half the ſum of the extremes. 


+ la a ſeries of the natural numbers, 1, 2, 3, 4% 5, &c. the 
_ greateR 
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n multiplied into the next reater, gives a pro- 5 


greateſt wr. * 
duct, whichldiviced by 2, quotes the ſum of the whole ſeries. 
Thus, in the ſeries, I, 2, 3» 4» 5 6, 7, 8, 9, the greateſt gi- 
ven term, 9, multiplied into the next e 10, gives 90; and 
2)90(45, the ſum of the whole ſeries. 
The reaſon is, becauſe the greateſt term is, in this caſe, the 
number of terms, and the next greater term is the ſum of the ex- 
tremes; therefore, &c. 
. In a ſeries of the natural odd iininbers, 1, I; $3; die, the 
ſquare of the number of terms is equal to the ſum of the whole ſe- 
ries. 
Thus, in the ſeries, 1. 3. 55 7, 9, I1, 12, the number of terms 
is 7, and 7 x 7 = 49, the ſum of the whole ſeries. - 
The reaſon i is, becauſe, in this caſe, the half ſum of the er- 
tremes is always equal to the number of terms. | 
7. In a ſeries of the natural even numbers, 2, 4, 6, 8, &c. the 
number of terms multiplied into the number of terms plus unity, 
gives a product equal to the ſum of the whole ſeries. 
Thus, in the ſeries, 2, 4, 6, 8, 10, 12, the number of terms is 
6, and 6 x 7 = 42, the ſum of the whole ſeries. 
The reaſon is, becauſe, in this caſe, the half ſum of the ex · 
tremes — exceeds the — * of terms by _ 


THEOREM vi. 


In an arithmetical ſeries, the ſum of all the terms divided by 
the number of terms, quotes half the ſum of the extremes; and 
half the product of the common difference multiplied into the num- 

ber of terms minus unity, is equal to half the difference of the ex- 
tremes. 

. I be reaſon of the firſt part of the propoſition is evident ; ow. 

= by Theorem VI. 2. the ſum of the extremes multiplied into half 

A the number of terms, gives a product equal to the ſum of all the 
terms; and conſequently the ſum of all the terms divided by half 

the number of terms, quotes the ſum of the extremes; and doubling 

the diviſor, that is, dividing by the number of terms, the quot 
will be half the ſum of the extremes, 

The ſecond part of the propoſition is likewiſe plain : for, by 

Theorem V. the difference of the extremes, divided by the num- 
ber of terms minus unity, quotes the common difference ; but the 
quot multiplied into the diviſor, produces the dividend ; which, in 
this caſe, divided by 2, quotes half the difference of the extremes. 
Hence the ſum of a ſeries, the number of terms, and the com- 
mon difference being given, the extremes may be found: for the 

1 theorem gives their half ſum, and half difference; and the half t 

= difference of two quantities added to half their ſum, gives the 0 

E: greater quantity; and the half difference ſubtracted from half their 

ſum, leaves the leſſer e of 


=. 


= 


* 
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Of the five things that occur to be conſidered FE wh Arkaden 
ſeries, if any three be given, the other two miy bi found; the 
exemplification whereof at large would open a wide field; but we 
_ propoſe only to give a brief ſpecimen, in a few problems, whoſe 
ſolutions are founded n and flow directly from the above theo- 
rems. 


© & 0 . 


© Given the OW term, the number of terms, and common 
difference, to find the leaſt term; that is, Given II. III. IV. 
. „%% 


R U I. E. 


Multiply the common difference into the number of terms minus 


unity, ſubtra@ the product from the 8 term, and the re · 


mainder 1 is the leaſt term, by Theorem I. 
EXAMPLE I. 
A man travels 6 days, and increaſes each days journey by 4 


miles; his laſt day's Journey was _ miles: What was the firſt? 
"vc 20 miles. 


+4 $5=20,-and 40 — 20 τ 20 alles. Arſe 
6 es 20, 24, 28, 32, 36, 40, complete. 


EXAMPLE II. 


A man takes out of his pocket, at eight ſeveral times, o many 
ſeveral numbers of ſhillings, every one exceeding the former by 63 
the laſt was 54: What was the firſt ? Are. 12 thillings, 


6x7 =42, and 54 2 12S, Anf. 
P R 0 B. II. 


Given the leaſt term, the number of terms, and common differ- 


fad to find the preateſt term; that is, Given I. III. IV. to 
nd I. 5s | 1 OP 


RULE. 


Multiply the common difference into the number of terms minus 
unity, add the product to the leaſt term, and the ſum is the greats 
eſt term, by Theorem I. 


EXAMPLE I. 


There is an arithmetical ſeries conſiſting of 18 terms or bie - 
the firit term is 4, the common difference 12: What is the © createlt 
term? Anf. 208. 


12 * 17 = 204, and 204 ＋t4 = 208 Anf. 
3 


* 


v5 


mn 
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| oreateſt aids 12 N multiplied i into the next e gives a pro- 
duct, whichidividtd by 2, quotes the ſum of the whole ſeries. 
Thus, in the ſeries, I, 2, 3, 4, 55 6, 7, 8, 9, the greateſt gi. 


2)90(45, the ſum of the whole ſeries. 


tremes; therefore, &c. 


ſquare of che number of terms E equal to the ſum of the whole ſe- 
TICS. 


is 7, and 7 Xx 7 = 49, the ſum of the whole ſeries. 


WR | 
N tremes is always equal to the number of terms. 


MH 7. In a ſeries of the natural even numbers, 2, 4, 6, 8, ae; "Me 5 
Wo number of terms multiplied into the number of terms plus Oy, 


gives a product equal to the ſum of the whole ſeries. 


| 6, and 6x7 = 42, the ſum of the whole ſeries. 
. The reaſon is, becauſe, in this caſe, the half ſum of the | ex · 
tremes 1. exceeds the number of t terms by unity. 3 


THEOREM VII. 


In an acithmaetical ſeries, the ſum of all the terms divided by 
the number of terms, quotes half the ſum of the extremes; and 
half the product of the common difference multiplied into the num- 
ber of terms minus unity, is s equal to half the difference of the ex- 


tremes. | 
The reaſon of the firſt part of the propoſition is evident . for, 


the number of terms, gives a product equal to the ſum of all the 
terms; and conſequently the ſum of all the terms divided by half 
the number of terms, quotes the ſum of the extremes; and doubling 
the diviſor, that is, dividing by the number of terms, the quot 
will be half the ſum of the extremes. | 
—_— The ſecond part of the propoſition is likewiſe plain: for, by 
= Theorem V. the difference of the extremes, divided by the num- 
L ber of terins minus unity, quotes the common difference ; but the 
= quot multiplied into the diviſor, produces the dividend ; which, in 
4 this caſe, divided by 2, quotes half the difference of the extremes. 
Hence the ſum of a ſeries, the number of terms, and the com- 
mon difference being given, the extremes may be found : for the 
theorem gives their half ſum, and half difference ; and the half 
difference of two quantities added to half their N gives the 
greater quantity; and the half difference ſubtracted from half their 


ſum, leaves the leſſer quantity. 
2 Of 


ven term, 9, multiplied into the next 1 10, gives 90; and 


Ihe reaſon is, becauſe the greateſt term is, in this caſe, the 
number of terms, and the next greater term is the ſum of the ex- 
6. In a ſeries of the natural odd ether, 1. 3, 5 7, Ke. the 


Thus, in 1 the flew: > 4, „ 9, II, 12, the number of terms | 


if | | The reaſon is, becauſe, in this caſe, the half ſum of the ex- 


Thus, in the ſeries, 2, 4, 6, 8, 10, 12, the number of terms is 


by Theorem VI. 2. the ſum of the extremes multiplied into balf 
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Of the "IN thinks that occur to be conſidered. un Tolchmeticat 


ſeries, if any three be given, the other two my bi fonnd; the 


exemplification whereof at large would open a wide field; but we 


propoſe only to give a brief ipecimen, in a few problems, wiſe 


ſolutions are founded upon, and flow Kreckl from che above theo- 
rems. 


P R OB. iy 


Gin the greateſt term, the number of terms, and common 
difference, to find the leaſt term; that is, Given II. III. IV. 
to find 11. | 


SSCL Ex 


Multiply the common difference into the number of terms minus 
unity, ſubtract the product from the greateſt term, and the re- 
mainder is the leaſt term, by Theorem J. 


i 
+ man travels 6 days, and increaſes each days journey by 4 


Anſ. 20 miles. 


4985 20, and 40 — 20 20 -wniles, Arſe. 
Series 20s 24, 28, 32, 36, 40, complete. 
EXAMPLE 11. 


A man takes out of his pocket, at eight ſeveral times, ſo many 


ſeveral numbers of ſhillings, every one exceeding the former by 63 


| the laſt was 54: What was the firſt? Anſ. 12 thillings, 
| A 6 * 7 = 42, and $4.42 = 128. Anf. 


VV 
en the leaſt term, the number of terms, and common differ- 


ence, to find the greateſt term; that is, Given 1, III. IV. to 
find II. „ 


. 2-0 EE: 

Multiply the common difference into the number of terms minus 
unity, add the product to the leaſt term, and the um is the great- 
eſt term, by Theorem 7 


EXAMPLE I. 


There is an arithmetical ſeries conſiſting of 18 terms or places; 


7 


the firit term is 4, the common difference 12: What is the createlt 
term? Auf. 208. 


12 17 zog, and 2044 = 208 An, 
0: | 3 


miles; his laſt day's e was 40 miles: What was the firſt? 


* WW 2 
r > ws * 
3 
C * 28 c * 


4 


LEX AMP IL E 


9. 


age of the eldeſt? Anſ. 47 years. 


K U E. 


EXAMPLE 


EXAMPLE 


P R O B. 


NR U . . 


A gentleman diſtributes a! 


MN OGRESSI ON. 
II. 

A man had 12 children; the youngeſt was three years old, and 
the common difference of their ages was 4 . : What was the 


4 x 11 = 44, and 443547 years, Anſ. 
P R 0: . 


Given the extremes, and common difference, to find the number 
of terms; that 1 is, Gir en J. II. IV. to find III. Sh 


Divide the difference of the extremes by. the common rence, 
and the quot plus unity 1s the number of terms, by Theorem IV. 


Iv. 


* 35 2 S 33, and 11)33(3 years, A. 
MH "EXAMPLE 


um of money in arithmetical progreſ- 


. 


Part III. 


A man ſetting ont on a journey, travels 12 miles the firſt tay, and 
Ir.creates every day's journey by 4 miles, till at laſt he travelled 64 
miles in one 19 255 How many days did he travel! 2 


Anſ. 14 days. 


64 — 142 52, and 4052013, and 13 +1 1 = 14 dogs * 
U. 
The youngeſt child of a large family was 4 years ola. the eldeſt 


£©, and the common difference of the childrens ages was 3 Youu! i 
How many children were there? Anſ. 13. 


40 — 4 36, and 3) 6(12, and 1211 13 Wa 


* 


3 Given the extremes, and number of terms, to find the common 
. diflerence; that is, Given J. II. III. to find V. 


Divide the difference of the extremes by the number of terms 
minus unity, and the quot is the common difference, by T heo- 


rem V. 
E N A MPL 3 
5 A man had 12 ſons, whoſe ages were in des progreſ- 
2 Hons the eng zelt was 2 years old, and the eldeſt 35: What was 


the common dillerence of their ages? An. 3 e 


{i09 
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; i 
ſion among 20 . to the firſt he gave 3 Lk s, and to the 
laſt 41 ſhillings: What was the common a rence 3 Af, 2 ſhil 


| lings, 


41 — 3 =38, and. 19)38)2 8. af. 
PR 0 B. V. 


Given the extremes, and number of terms, to find the ſum 
of the ſeries; that is, Given I. II. III. to find V. 

The ſeveral ſolutions of this problem aſſigned in Theorem VI. 
ſupply the place of rules; and to theſe we ſhall pena refer. 


EXAMPLE ; F 


; 13 perſons give their charity to a poor man in arithmetical pro- 
greſſion; the firſt gave 2 d. che laſt 26 d.: How much did the poor 
man get! ? Anſ. 182 d. or 15s. 2 d. Theorem VI. I. 


2 ＋ 26 = 28, and 28 x 13 = 55. and 2)364(182 d, of 


EXAMPLE II. 


Peg 1 100 eggs in a ſtraight line, at a yard's diſtance one from 
another, and the firſt a yard from a baiket: How tar mult one 
rave! to bring the eggs, one by one, into the baſket? Anf. 10109 
2 yards, or 5 Englith miles and 1300 yards, Theorem Ys An 


os 
"= 
FED. 
— — 2. 
— >, - — — = 


2 ＋ 200 2 202, and 202 & 50 = 10100 yards, Anſ. _—_ 


> A 
—_ 


— 


— 
— — 


EX RM FLE III. 


A man bought 12 growing trees, the firit for 25, the laſt for 
| 40 s.; and their prices being in arithmetical progreſſion, what paid 
_ he for the whole? Anſ. 252 8. or 121, 12 8. Theorem VI. 3. 


A . 
DR 
8 2 


2 +40 = 42, and 2)42(21, and 21 * 12222528. Auf. 


EXAMPLE IV. 


o- A perſon completes a journey in 13 days, the number of miles 
| travelled each day being in arithmetical propreflion, the ſeventh 
day he travelled 22 miles: W hat was the length of lis journey : 2 


of. Ml FA... 236 miles. Theorem V1. 4 1 | 
5 | 22 * 13.55 — 285 miles. Anf. | 7 —_— 


E X A M P I. E V. 


How many ſtrokes does a clock ſtrike in one revolution of the 
index, viz, in 12 hours ? OY 78 ſtrokes. Theorem VI. 5. 


12 1 1235 and 2)156)78 ſtrokes. Hol 
A F b ws | E 


INE 
2 


== 
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482 a= 
EX AMP IL E K. 
A man nad 12 children; the youngeſt was three years old, and 


the common difference of their ages was 4 5 : What was the 
age of the eldeit? An. 47 years. | 


4 x I1= 44) and 44 ＋7 47 years. 2 
r G , 


"Cieen the extremes, 1nd common difference, to find the number 
of terins ; that IS; Give en J. II. IV. to find III. | 


R U L. E. 


Piri the difference of the extremes by the common i difference, 
and the quot plus unity is the number of terms, by Theorem IV. 


EX AMP LR 1 


A man ſetting ont on a journey, travels 12 miles the firſt diy. and 


in creates every day s journey by 4 miles, till at laſt he travelled 64 


miles in one day: How many days did he travel? Anſ. 14 18 85 


64=12=52, and 40520 CE and 13 +1=14 days. FLA 
EXAMPLE 0 


The youngeſt child of a large family was 4 years old, the eldeſt 


20, and the common dierence of the childrens ages was 3 years: 
How many children were there! an. 12; 


4 4 36; and 3)36(12, and i 


PE N 0. B. . 
Gen the extremes, and number of terms, to find the common 
dillerence; that is, Given I. II. III. to find IV. 


7 LE 
divide the difference of the extremes by the number of terms 


minus unity, and the quot is the common Giflerence, by Theo- 
rem. V. 


E X A AMPLE ; $ 


A man had 12 ſons, whoſe ages were in arithmetical progreſ- 
ſion; the youngelt was 2: years old, and the eldeſt 35: What was 
the common Citerence of their ages? Ar. 3 years. = 


35 2 2 33, and 11)33(2-years, Anf. 


EX 4 M PLE, 


A gentleman villributes a {um of money in arit 3 ? rope 


1101 


18 
0- 


el 


43 


rel 


. 


% 
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» 


fion among 20 beggars; to the firſt he gave 3 itn s, and to the 


laſt 41 ſhillings: : What was the common differtnce 3 Anf. 2 thil- | 


lings. = 
41 — 5 = = 38, and 19)38 J2'$ An. 


"Pr G B. . 


Given the extremes, and number of ter ins, to find the ſam 


of the ſeries; that is, Given I. II. III. to find V. 


The ſeveral ſolutions of this problem alſigned in Theorem VI. 


PPT the Place of rules; and to theſe we {hall conttantly refer. 


EXAMPLE 5 I. 


13 perſons give their charity to a poor man in arithmetical pro- 
greflion ; ; the firit gave 2 d. che laſt 26 d.: How much did the poor | 


man get? Au. 1924, or 155. 2 d. Theorem VI. 1. 


2 + 26 28, and 28 x 13 = 364, and 2)364(182 d. arſe. 


EX AMY LE I. 
Placing 100 eggs in a ſtraight line, at à yard's diſtance one "IRR 


another, and the firſt a yard from a baixet: Now tar mult one 
travel to bring the eggs, one by one, into the baſket? Anf. 10109 
yards, or 5 5 Engl. ih miles And 1580 yards. I hedrem VI. 2. 


- 


2 + 200 202, and 202 x 50 = 10100 yards. Anf. 
VVV 


A man bought 12 growing trees, the firſt for 2 8. the laſt for 
40 8.; and their proves being in arithmetical prog ellis, what paid 


he for the whole? Av. 2525. or 121. 125. Theorem VI. 3 3. 


2 ＋ 40 42, and 2) 4221, and 21 8 12 252 8. Anf. 


EXAMPEE IV; 


A perion completes a a journey in 13 days, the mimber of miles 


travelled each day being in arithmetical propreflion, the bea. | 
day he travelled 22 miles: What was the length of Jits journey? 
Arſ, 236 miles. Theorem VI. 4. 


22 * 13 5 285 miles. Ans. 


E X AMP LE V. 


Ilow many ſtrokes does a clock ſtrike in one revolution Of the 
g 


index, Viz, in 12 hours? An. 78 ſtrokes. Theorem VI. 5. 


2X 1278 156, and AY Arol:es Inf. 
z 3 2 


” 


| 4 8 
| Ye" 
ot 
IOW 3 
c WW 


EXAMPLE Vl. 


A butcher bought a dozen of fat Jambs, and was to pay 1 ſhil- 
Jing for the firſt, 3 tor the ſecond, and 5 for the third, &c. ſtill 
advancing 2 ſhillings more for every following one: What did 


the 12 Jambs colt him? Av. 144 billings, e or was * Theo- 


rem VI. 6. | 5 
1 85 12x 12 = 144 ſhillings. Arſ. 


E X A M-P- LE VII. | | 
A man 1 buys 1 10 horſes, and is to pay 21. for the firſt, 4 for the 


ſecond, 6 tor the third, &c. ſtill paying 2 1. more for every fol- 


lowing one: What will the 10 horſes coſt many AY. 1 1100. 
Theorem VI. 7. 


10 * 11 1100. FA 8 


Pp R O B. VI. „ 


7 the ſum of the ſeries, the number of terms, and common 


difference, to find the extremes; that is, Given V. HI. IV. to 


find I. and I. 
R U L E. 


Divide the ſum of the ſeries by the number af terms, and this 
quot is half the ſum of- the extremes; then multiply the common 


diſlerence into the number of terms minns unity, and the product 


divided by 2 quotes half the difference of the extremes. The half 
difference added to the half ſum gives the greater extreme, and 
tubtrafted leaves the leſſer, by Theorem VII. 


EXAMPLE. 


A man received 3001. at 12 payments, each payment exceeding 


the former by 4 J.: What Was the firſt, and hat the lalt pay- 


1230 5 5 Half ſum of the extremes; | 

4 * 41 = 44, and 244122 halt difference of extremes, | 
LUC 5 ＋ 22 = 47 Br eatell extreme, or laſt payment. 
And 5; — 22 3 call extreme, or firſt payments 


M1XT QUESTIONS. 


Queſt. 1. A wan travels 15 days, increaſing every day's journey 
by 4 miles, his Jalt day's journey Was 44 miles: What was his 


kf nit day's j uruey ? and how many miles did he travel! 1 


2 x14 2 42 180 44 — 42 2 2, the miles he trave! led the fart 
day, by Prob 1. 


Ang - 4 4 ard 2) 36022, and 22 x 15 3455 the miles 


travelled pp ail, by Prob. V. des Tuccrem Yi. 3s 


Queſt. 20 


es 


20 


x , 
/ \ » 
, * 


. 


Queſt. 2. A man clears a debt by payments in aritkmetical pro- 
portion, the common difference being 5 1 ; the firſt payment was 


9 


121, the laſt 57 J.: How many payments were there? and what 
the amount of the debt ? 2 e 


| 55 —12=45, and 5)45)9, and 9F1=10, the number of 
| payments, by Prob. III. 


And 12+ 57 = 69, and 69 x 5 = 345, the amount of the : debt, 


by Prob. V. See Theorem VI. 2, 


. Geometrical bregreſſ *. 


| A geometrical progreſſion, or ſeries, is formed from ſome num- 
ber aſſumed as the firſt term, by continual multiplication or divi- 


ſion; and is either increaſing or decreaſing. 
Thus, 1: 2 : 4:8: 16: 32: 64, is a geometrical progreſ- 


5 Gon or ſeries, formed from 1 «Cumed as the firit term, and increa- 


ſing, being continually e by 2; and 7 be continued 8 
upward to infinity. 


And 243: 81: 27: 99: 3: 1, is a ceowetrical progreſſion or 


ſeries, formed from 243 aſſumed as the firſt term, and decreaſing, 
being continually divided by 3, and may likewiſe be continued 


downward to infinity, 


The multiplier or diviſor whereby the ſeries is continued up- 


ward or downward, is called the common ratio. 


Note. The natural numbers, 1, 2, 3, 4, &c. are 8 ſet 
over a geometrical ſeries, to ſhew the diltance of any term from u- 


nity, or from the firſt term; and in this caſe the natural numbers 
are called indices, or exponents ; thus, 


„ 4% 3. 4. 5. 6. exponents, 
3:6: 12: 24 : 48 : 96 leries. 


But if the ſeries proceed from unity, it is uſual and convenient 
to place © over 1, thus, 


; O. 1 2. 35 4. 5. 6. exponents. 
1 8 16 32: 64 ſeries. 


In a 1 progreſſion, or ſeries, five things occur to be 
eonſidered; ; any three of which being given, the other two may be 


found. The five things are, 


IJ. The leaſt term. E 

II. The preateſt 3 Xtremes, 
III. The number of terms, 
IV. The common ratio. 


V. The ſym of all the terms, 


n n 2 » * 9 * 
_ ae, . p > «6 * 1 v * * $45 * 4 2 T_T * * i *% * 1 F * % " WOE: * by 
* * - FS * K n . * 1 - 4 $3 % * 
7 7 \ : ” : o „ Px : 7 
> : 4 ©. * FA 
. 4 * V7 9 
is : 
- \ 
, . 
” . 
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SEXAMPLE VI. 


A butcher bought a dozen of fat lambs; and was to pay 1 ſhil- 
ling for the firſt, 3 tor the ſecond, and 5 for the third, &c. ſtill 


advancing 2 ſhillings more for every following one: What as... 


the 12 lambs colt him! Auſ. 144 thillings, 11 hog Theo- 
rem s : 


12 x 12 = 144 ſhillings, An. 


EXAMPLE VII. 


A man buys 10 horſes, and is to pay 2 I. for the firſt, 4 for th | 
ſecond, 6 tor the third, &c. Rill paying 2 1. more for every fol- 
lowing one: What will the 10 horſes colt him? Anſ. 1101, 
Theorem VI. ; #2) 


10 * 11 Toh. Af. 
VT 


Given the ſum of the ſeries, the number of terms, and common 
difference, to find the extremes j chat is, Given V. III. IV. to 
find I. and II. | 


RV LE 


Divide the fi of the ſeries by the nnmber of terms, and the 
quot is half the tum of the extremes; then multiply the common 
dilerence into the number of. terms 1010115 unity, and the product 
divided by 2 quotes half the difference of the extremes. The half 
difference added to the half ſum gives the greater extreme, and 
lubtr acted leaves the leiler, by Theorem VII. 


EXAMPLE. 


A man received 3001. at 12 payments, each payment exceeding 


the lormer by 41,: What was the firit, and what the Laſt Pay- 
| ment! | | 


12 zo8(25 half ſum of the extremes. 


4X 31 == 44, and 2544122 half difference of extremes. 
Ad F T2722 47 reste extreme, or laſt payment. 
ALd 2 22543 teait entreme, or firſt payment, 


MIXT QUESTIONS. 


Oneft.1. A wan travels 15 days, increaſing every day's journey 
by miles, his Jak day's journey Was 44 miles: What was his 
frit day's j ene and how many miles did he travel ? 


2 N and 44 — 42 = 2, the miles he tra ve led N firk 
Ga 3 by "Prob ; i. 
And - |= ; ; —= 4a, ard 2Ya6(235 and 23. X 15 2345, the miles 


trave led in ail, iy Prob. V. dee Theorem VI. 3. 
| Dueſt, 2. 


A a R * , us LCL > * ned * 8 N K 
"7 r1 * * 2 « "ou" 2 n 7 4 | 
a 5 F - 
. * 
4 p ; 
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Queſt. 2. A man clears a debt by payments in [ati pro- 
portion, the common difference being 5 1 ; the firſt paymgnt was 


12 J. the laſt 57 J.: How many payments were there ? _ what 
the amount of the debt ? e 


$7 — 128845, and 945) 9. and „ve, the number of 


| payments, by Prob. 


And 12 +57 =69, and 69 K 5 = = 345» the amount of che debt, 


by Prob. V. Zee Theorem VI. 2. 


II. Geometrical progreſſion 2 


A geometrical progreſſion, or ſeries, is formed from 7 wg num- 


ber aſſumed as the firſt term, by continual multiplication or divi- 
ſion; and is either increaſing or decreaſing. 


Thus, 1 4-27.45. 8 1 16 : 32: 64, 18 4 geometrical progreſ: 


ſion or ſeries, formed from 1 allume as the Hirt term, and increa- 
ſing, being ee e * 2; and may be c0 ntinue 4 


upward to infinity. 


And 233: 81: 27: 9: 3: 1, is a america progreſſion. « or 
ſeries, formed from 243 aſſumed as the firſt term, and decreafing, 


being continually divided by 3. and may likewiſe be continued 
_ downward to infinity. 


The multiplier or diviſor whereby the ſeries is continued up- 


Ward or downward, is called the common ratio. 


Nele. The natural numbers, 1, 2, 3, 4, &c. are 8 ſet 


over a geometrical ſeries, to ſhew the diſtance of any term from u- 


nity, or from the firſt term; and in this caſe che natural numbers 
are called indices, or - exponents ; ; thus, 


OB Et 4. 5. 6. exponents. 
3. 6 12: 24 48 96 ſeries. 


Pt if the ſeries proceed from unity, it is uſual and convenient 


to place © over 1, thus, 


) $5 <&- $$». 66 exponents, 
1 2 4 8 5:16: 32: 64 ſeries. 


In a geometrical progreſſion, or ſeries, five things occur to be 


conſidered; a" three of which being given, the other two may be 
ſound, The five things are, 


I. The leaſt term. x 
11, The greateſt 3 ee 
III. The number of terms. 

IV. The common ratio. 


V. The ſym of all the terms. 


a 
Lal 


4 5 2 PROG RESSION, 25 Part Ill. | 


The Word uſe fl properties of numbers in geometrical progreſ- 
| ſion are e explained i in the following theorems. 


THEOREM TI. 
Any term of a geometrical ſeries is equal to the product of the 


leaſt term, multiplied continually into the common ratio, repeated ; 
as oſten as there are terms beſore or alter 105 | 


Thus, in the increaſing ſeries, 3: 6: 4 48 5 whoſe 
common ratio is 2, the term 96 is equal 5 T * 2 RN 
| Again, in the decreating {eries, 162: $483 6: 25 whoſe 


ratio is 3, the term 152 1s equal to 2 X 3 * 3 1 3 * 35 

The reaſon is evident from the nature of the ſeries, and the 
manner of its formation. 

In practice it will be convenient, in the firſt Tabs: to multiply 
the common ratio continually into itſelf; that is, to raiſe it to a 
power whoſe index or exponent is equal to the number of terms 
minus unity, and then multiply this power into the leaſt term. 

Thus, in the firſt of the above examples, 2x 2 Xð 2 xX 2X* 2 32, 
and 32x 3 2 96. Again, in the ſecond example, 3 XZ X 3 * EB * 
81, and 81% 22 162. 
Ilence, in any geometrical ſeries, that power of the common ra- 
tio whoſe index is equal to the number of terms minus unity, mul- 
tiplied into the leaſt term, produces the greateſt; and the greateſt 

term divided by that power quotes the leaſt. 


+ 


THEOREM. 11 


In a geometrical ſeries, conſiſting of three, fire, or any N 
number of terms, the ſquare of the middle term is equal to the 
product of the extremes, or to the product ot any two means e- 
qually diſtant from the ſaid pence tn. 

Thus, in the ſeries, 1: 2: 4: (3): 16:32: 64, the ſquare of 
the middle term 8, viz, 8x8 x 64, the exremes, OL = 2 & 32, 
or = 4x 16, the equidiſtant means. 
be reaton will appear by conſidering, that in ſour Prbposzg 
numbers the product of the extremes is equal to the product of the 
means, as was demonſtrated in Multiphcation of Vulgar Frac- 
tions; and when there are only three proportional numbers given, 
the middle term {applies the place of two, being the conſequent 
to the tirlt, and the antecedent - the third term. Thus, 1:8: 64, 
expreſſed at more length, is 1:8 ::8: 64; and thereiore g x8= 


A 


1X64: Again, 228: 22, Sb more at large, is 2: 8: 8 325 
and ſo 8 & S 2x 32, KC. 


COROLLARIES. 


1. Hence a geometrical mean betwixt two given extremes is 
found by mu ultiplying the extremes into one another, and cx tract 


ung the 5 quare root of the produtt, Thus, the mean betwixt 2 
and 


2 — — . — — — — * — — 2 : . 
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Chap. II. PROGRESSION. 487 
and 32 is 8; for 2 x 32=64, and the ſquare root If 64 1 is 8, Sq 
- 5 LF 32. * 

Hence alſo, to an extreme and mean given, a ehird propor- 
tional, or the other extreme, is found by dividing the ſquare of 


the mean by the given extreme. Thus, to 4: 8 given, the third 


proportional is 16; for 8x8=64, and 4)64(16, fo 4:8: 16. 
In like manner, to 32 : 8 given, the third proportional is 23 for 8 


x8 =64, and 3 32)64(2 ; +1032 82 


3. Hence likewiſe, in a ſeries not proceeding from unity, the 


ſquare of any term divided by the firſt term quotes a term of a 
double exponent minus unity, Thus, in the 1 ſeries following, 


12X12=144, and 3) 144(48, the fifth term; and in | The 2 ſeries, 
4)144(3, the fifth term. 


"2 2. 3. 4 · : 5. 
1 ſeries 3: 6: 12: 24 : 48. 
2 ſeries 48 „ © 6:5: 3+ 


THEOREM III. 


1 a geometrical ſeries, conſiſting of ſour, ſix, or any even num- 
ber of terms, the product of the extremes is equal to the product 
of the two middle terms, or to the product of any two means e- 
qually diſtant from the extremes. | 

Thus, in the ſeries, 2: 4: (8: 16): 32: 64; the product 55 
2 * 64 8 16, or = 45 32. 5 

The reaſon is plain: for in four proportional numbers, the pro- 
duct of the extremes is equal to the product of the means; and a- 


ny pair e of equidiſtant cant may be eſteemed middle terms. 


C OROLLARIE s. 


1. Hence, to an extreme and two means given, the other ex- 
treme, or fourth proportional, is ſound, by dividing the product of 


- the means by the given extreme, Thus, to 4:8 : 16, the fourth 


proportional is 32; for 8 x 16=128, and 4)128(32; ſo 4:8: 16: 32. 
And this takes place though the proportion be disjun&, Thus, to 
48 : 24 :: 6, the fourth proportional! r 24.X 9 5 144. and 
42) 144(3; lo 48 : 24 :: 6: 3. 

2. Hence likewiſe, when two extremes and a mean are given, 


the other mean is found by dividing the product of the two ex- 


tremes by the given mean. Thus, o 2: 4: 16, the other mean 


is 8; for 2 * 10 32; and 403208; ſo 2: 4: 8: 16. This like- 
9 vile takes place, though the proportion be disjunct, Thus, to 


$327 64, the other mean is 4; for 2 x 64= 128, and 52)128(4; 


1 20-314; 


5 From this and the preceding problem, it follows that in a 
ſeries proceeding from unity, any term ſquared produces a term of 
2 double exponent ; and any two or more terms mulliplied into 


| one 


4 \.JPROGRESSION, Part II, 


The more uſefül properties of numbers in Geometrical Progreſ- 
fion are explained] in the tollowing theorems, 


THEOREM T. 


Any term of a geometrical ſeries is equal to the product of the 

leaſt term, multiphed continually into the common ratio, repeated 
45 oſten as there are terms hefore or 1 it. | Ly 

Thus, in the increaſing ſeries, 3: 6: 12: 24: 43 | 96, whoſe 
common ratio is 2, the term 96 is equal 8 ; KIN TXEXAEND, 

Again, in the decreafing feries, _ * $4 +1876 + 25 whoſe 
ratio is 3, the term 152 is equal 2X2 x4 K 3. 

The reaſon is evident ſrom the nature 5 the ſeries, and the 
manner of its formation, 

In practice it will be convenient, in the ft 8 to multiply 
the common ratio continually into itſelf; that is, to raiſe it to a 
power whoſe index or exponent is equal to the number of terms 
minus unity, and then multiply this power into the leaſt term. 

Thus, in the firit of the above examples, 2 * 2 X 2 * 2X 22 325 
4 32 x 3 2 96. Again, in the ſecond example „ Im ue 
$1, and '$1 x 2:=162; 
_ Hence, in ally geometrical Coles: that power of the common ra- 
tio whoſe index is equal to the number of terms minus unity, mu] 
tiplied into the Jealt term, produces the greateſt; and {ns greatek | 


term divided by that power quotes the lealt, 


THEOREM II. 


In a geometrical ſeries, conſiſting of three, five, or any. odd 
number of. ternis, the ſquare of the middle term 1s equal to the 
Product of the extremes, or to the product of any wo means e- 

qually diſtant from the ſaid nuiddle term. 

Thus, in the EY 112 4 (8) : 16: 32: 64, the ſacs of 
cis middle term 2, V the 5 rr 
or = 4x* 16, the equiditart means. | 

Phe reaion will appear by conſidering, that in ſour proportional 
numbers the product of the extremes is equal to che product of the 
MENOS, as was demonftrated in Multiphication of Vulgar Frac- 
tions; and when there are only three proportional numbers given, 
the middle term lupplies the pl: ice of two, being the conſequent 
to the firlt, and the antecedent to the chied term. Thus, 1:8: 04 4. 
enpreſſed at nore length, is 1: 8 :: 8: 64; and thereiore 8 x 8 
1:44, Again, 2:82 32, expreſl: ed more at large, is 2: 8:8: 32, 


| and {lo 35.5552 x22; Nc. 


COROLLAR T1 3; 

1. Hence a geomctrical mean betwixt two given extremes 1s 
ſoupd by mult e bib the extremes uno one another, and co tract. 
Ang * tie qua root of che product, : "DUS, the TLIC {DL Doty 1K : 
| a4 


C» 


13 


8 


\ mans PROGRESSION. 487 
and 32 is 8; for 2 * 32 =64, and the ſquare root of 64 is 8, So 
$3 LE 3 * 


Hence 26.4 to an extreme and mean given, a third propor- 
tional; or the other extreme, is found by dividing the ſquare of 
the mean by the given extreme. Thus, to 4 : 8 given, the third 
proportional 1s 16; lor 8x8 =64, and 4)64(16, fo 4:8: 16. 
In like manner, to 32: 3 (vel; the third proportional is 2; lor 8 

x 8 = 64, and 3 2)64(2 10 32 8 2. 

3. Hence likewiſe, in a bins not pracceding from unity, the 
ſquare of any term divided by the firlt term quotes a term of a_ 
double exponent minus unity, Thus, in the 1 ſeries following, 

12 * 12 2 144, and 3)144(z8, the fifch term; and in the 2 ſeries, 
48) 1440, the fifth term. 5 


1 ſeries. 3: 
2 ſeries 48. 


. 
— 
mo 
22 
to 
— 
0 
8 
. 


H Un, 
In a geometrical ſeries, co nſiſting of ſour, ſix, or any even num- 
ber of terms, the product of the extremes is equal to the e 


of the two middle terms, or to the product of any two means e- 
qually diſtant from the extremes, 


| Thus, in che ſeries, 2: 4 2 16) 32: 64, the Product of. 
2% 64=8 x 16, or = 4x32. 
The reaton is plain: for in ſour pr oportional numbers, the pro- | 14 
duct of the extremes is equal to the nroduct ot the means; and a» WE TY 
| ny pai r of equidiſtant means may be eſteemed middle ter, . £20 
4 = | COROLEARTES: 
| "© Hence, to an extreme and two means given, the other ex- 
f treme, or ſourth pr oportional, 1s lound, by dividing the product ot 
5 che means by the given extreme, üs, e 5 165 the fourth 
proportional is 32; ior $x 16=129, and 4) 1281323 10:41 8 3163-32. 
al And = takes place though the proportion be dis sung. Ius, 0 
48: : 6, the fourth proportional is 3; for 24 x 6 = 14a, and 
e. e 10 48: 24: 6:3. 
1, 2. Hence HKCWHe, when two extremes and a mean are given, 
"+ the other mean is found by dividing the product of th : WO Cx- 
55 tremes by the given inean. Thus, to 2 4 16, the other mean 
— 18 8; for 2 * 10 = 32; and 4)32(8; 0 2: 4:8: 16. This like- 
2, wiſe takes place, though 5 proportion be dis)unct, Thus, to 
2 3: 32 3 64, the other mean is 4; for 2 64 128, and 52)128(43 
10 2:24:33 32-704: 
3. From this and the preceding problem, it bono, that in a 
5 ſerics procecding irom unity, any term {quared produces a term of 
a. a deuble exponent; and any tuo or more ens 11114 :tLinued into 
one 


N. 
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one another, pregnce a term whoſe exponent is the ſam of all their 
exponents, Thus) in the following ſeries, 8 x 8 = 64, whoſe ex- 
ponent is 6 =2x 3; and 4x8==32, whoſe exponent is 5=2+3; 
and 2X4 * =64, whoſe exponent is 6=1 7-24 


R 5. ps 
ee, ibn 
T HE O R E M IV. 
ta a . ſeries, the quot of the greateſt extreme, divi. . 
ded by the leaſt, is equal to that power of the common ratio whoſe "= 
_ exponent is the number of terms DION unity: ...:- 
| Thus, in the lerles, 3 612 4-24 3 a8: 96 the ant. of 
 $)96(42=2X2X2X2Xx28= 1 the fifth power of 2, the com- 
mon ratio oof the ſeries. | 
The reaſon is obvious: for, by Theorem I the greateſt term 4. 


vided by ſuch a power of the ratio, quotes the firſt term, Ang N 
dividend divided by the quot, gives the diviſor. 


COROLELARKFE:S; 


I. Hence the extremes and number of terms being given, the 
common ratio may be found; viz. divide the greateſt extremes by 
the leaſt, the quot is a power whoſe exponent is the number of 
terms minus unity, and the root extracted is the common ratio. 
2. Hence likewiſe we have a method of finding ſeveral mean 
Proportionals betwixt two given numbers; viz. divide the greater 
by the leſſer, eſteem the quot a power whoſe index is greater by u- 
| nity than the number of means propoſed, and the root of this 
power extracted in the ratio; by which multiply the leſſer of the 
given numbers continually, and the ſeveral r are the means 
required. 


THEOREM v. 


In a geometrical ſeries, the difference of the extremes, divided 0 
by the common ratio minus unity, 8 the ſum of all the terms 9 
except the greateſt. | | 

Thus, in the feries, 3: 9 : 27 : 81: 243, the groan term 243 
— 3} = 240, and the ratio » — 1 =2):4o(190=3z +9 + 27 +81. 

The truth of the propoſiticr vill be evident from the following 
conſideratiops, viz In à series whoſe ratio is 2, any term minus 
the leaſt is equal to the ſun: of a'l the Ifler terms. Thus, in the 
ſeries, 1: 2: 4:8: 16, the ſecond term 2—1=1; and 4,— 1. 
1＋2; and8—1=1+. +:; an! iv—1=1+2+4+8. If 
the ratio be 3, any term minus the leaſt is double to the ſum of 
all the leſſer 8 * in the ſeries, 18: 6: 2, the ſecond 


e ON 


term — 2, and = 6 +2, If the ratio be 4, any term 


minus the leaſt is wiple of all ite leſſer terms, &c. And there- 
I tore, 


fore, univerſally, the difference of the extremes divided by the 
common ratio minus . quotes the ſum of all the terms except 


5 ade | is the number of terms, gives the next higher term of the 
ſeries continued; from which, therefore, if the leait term be ſub- 
_ tracted, the remainder divided by the ratio minus unity, will quote: : 

the ſum of the given ſeries. 


be multiplied into the common ratio, the product divided by the 
ratio minus unity, will quote the ſum of the ſeries, Thus 1 +4 


3 | 
+3+4+%% ee MI nant and 1 +4 r, e. 


ference of the ſur and greater extreme, quotes the ratio minus u- 
rye 188 | 


„We ſhall now 6 0 a few problems, whale ſolutions flow di- 
rectly from the above theorems, or their corollaries. 
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the greateſt. 
c OROLLARI ES. 
1. The leaſt term multiplied into that power of the ratio whoſe 


2. If a decreaſing ſeries be ſuppoſed infinite, the leaſt extreme 
vaniſhes, or becomes o; and in this caſe, if the greateſt extreme 


The det of che extremes of a ſeries divided by the dif- 


r n 6 . 1 


| Given the greateſt term, the number of terms, and common ra- 
tio, to find the leaſt Wu . that is, Given II. III. IV. to find I. 


KUL 


"Raiſe the common ratio to a power whoſs index | is the 1 
of terms minus unity; by this divide the grextelt term, and the 
quot 1 is the leaſt term, by Theorem J. | 
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EXAMPLE. 


A farmer buys ſix cows, whoſe prices were in geometrical pro- 
greſſion, the common ratio being 2, the price of the Jaſt was 96 
crowns : What was the price: of the firſt? IE crovens. 
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1 5 2, 35 4, 3 FED 75 
2X2X2X2X25 32, and 32)9603 crowns. Anſ. 
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Given the leaſt term, the number of terms, and common ratio, 
to find the greateſt term; that is, Given J. III. IV. to find II. 


1 875 RULE, 


_ 5 4 — — 
* — 
= - ow 
—=> => 
* 22 
Pg — oo bo 
— — 
= ng 


—— 


9 
488 PROGRESSION. Part III. 


one another, proguce a term whoſe exponent is the ſum of all their 
exponents, Thus, in the following ſeries, 8x 8 = 64, Whoſe ex- 


ponent is GS 33 and ;x8=32, whoſe exponent is 5 =2-+;; 


and SILENT LESS whoſe exponent 1s on I+T2F3- 


% 
e 32 N 


THEOREM. Iv. 


In a geometrical ſeries, the quot of the greateſt extreme, divi- 
ded by the leuſt, is equal to that power of the common ratio whoſe 
exponent is the number of terms minus unity 


I 8 3 in the fers, 3 6512 530% 47 t 6, the quot of 


3)96(: * 1 X 2 K 2K 2232, the fifth power of 2, the com- 


nion ratio =” gf ſeries. 
The reaſon is obvious: for, by Theorem I the oreateſt term di- 


vided by ſuch a power of the ratio, quotes the firſt term, and any 
| dividend divided by the quot, gives the diviſor. 


COROLLARIES. 


1. Hence the extremes and number of terms being given, the 


common ratio may be found; viz. divide the greatelt extremes by 
the leaſt, the quot is a power whoſe exponent is the number of 


terms minus unity, and the root extracted 15 the common ratio. 
2. Hence likewiſe we have a method of finding ſeveral mean 


_ Proportionals betwixt two given numbers, viz. divide the greater 


by the leſſer, eſteem the quo! a power whoie index is greater by u— 
nity than the number of meuns propoted, and the root of "this 


power extracted in the ratio; by which multiply the leſſer of the 
given numbers continually, and the lever al eee are the means 


required. | 
F HE OR E M V. ; 

In a geometrical ſeries, the difference of the extremes, divided 
by the common ratio minus unity, quotes the ſum of all the terms 


except the greateſt, as 
Thus, in the ſeries, 3: 9: 27 : 81: 243, the creates term 243 


23S 24e, and the ratio — 1 =20):q4o(120=5; +9 +27 +81. 


The truth of the propc: fie vill be evident from the following 


_ conſiderations. viz In « eres Whoſe ratio is 2, any term minus 
the leaſt is equal to the ſun ot. al thc kfier terms. I hus, in the 
ſeries, 1: 2:4: 8: 16, the ſecond term 2 — iI; and 4 12 


1+2; and 8 —1=1+ +,; an! - i214 78. If 


the ratio be :, any teri minus the leaſt is double to che ſum of 


all the leſier terms. Thus, in the ſeries, 18: 6: 2, the ſecond 

2. 18-2 : n | 5 

term 2 25 and —— 2. It the ratio be 4, any term 
2 2 


minus the leaſt! is triple of all ite leſſer terms, CC, And there- 
I 10re, 


M1 


Oy 


Cre 
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PROGRESSION. 


fore, univerſally, the difference of the extremes divided by the 
common ratio minus unity, quotes the ſum ot all the terms except 


the greateſt. 


. © R O IL. L ARIES. 
1. The leaſt term multiplied into that power of the ratio whoſe 


index is the number of terms, gives the next higher term of the 
ſeries continued; from which, therefore, if the leaſt term be ſub— 


tracted, the remainder divided by the ratio minus unity, will quote 


the ſum of the given ſeries. 


2. If a decreaſing. ſeries be ſuppöſed ae the leaſt extreme 


vaniſhes, or becomes o; and in this caſe, if the greateſt extreme 
be mult; inlied into the common ratio, the product divided by the 
ratio minus unity, will quote the ſum of the ſeries. Thus 1 TE T 


TRE: 


4£3+4+&%, — FB and ++ +3+ 2 +7 Fr ce. 


* 
6 2 | 
CT ̃ 2 = 14. 


my 


The difference of the « extremes af” a ſeries divided by the dif. 


ference of the ſum and greater extreme, quotes the ratio minus u- 
nity. 


We mall now ſubjoin a few probleras, whoſe ſolutions flow di- 


rectly from the 1 theorems, or their corollaries. 


. * 


e the greateſt term, the nucnder of terms, and common ra- 


tio, to find the leaſt term; that 1 is, Given II. bir IV. to find I, 


8 
Raiſe the common ratio to a power whoſe index is the number 
of terms minus unity; by this divide the greateſt term, and the 


quot is the leaſt term, by 1 Theorem J. 


EX AM P L „ 


A farmer buys ſix cows, whoſe prices were in geometrical pro— 
greſſion, the common ratio being 2, the price of ihe Jalt was 96 
crowns : What was the price of the firit? A. 5 crowns, 


"ig „ $9. 4» 4 
e e $33; and 32) 9603 crowns. nf. 


oO B1 


Given the leaſt term, the number of terms, and common ratio, 
o ſind the greateſt term; that is, Given 1, III. IV. to find II. 


N e RULE, 


"io FROGRESSTON. bert Il. 


| R U L. E. 


| Raiſe the common ratio to a power whoſe index is the number 
of terms minus unity, multiply this by the leaſt term, and the 


product: is the greateſt, by Theorem I. 
©. X AMF 7 E. 


A nobleman had nine ſons, to whom he left his eftate, divided 8 
into portions in geometrical progreſſion, the common ratio being 
3; the youngeſt ſon got the leaſt portion, being N 50 1. : What 


did the eldeſt ſon get ? An. 3280501. 


0 
S 6561, and 6561 x 50=3280g0l. Ar. 


E: K-00 B. III. 


The firſt term and common ratio of a ſeries not proceeding Soong 
unity being given, to find any remote term, without Procecng all 


the intermediate terms. 


R 0 L E. 
Find a ſew of the terms, by multiplying or dividing the erl. 


term continually by the common ratio, and over the terms thus 
found place their exponents; ſquare the greateſt of the found 


terms; which ſquare, divided by the firſt term, will quote a term 
of a double exponent minus unity. Again, the ſquare of the term 
laſt found, divided by the firſt, will quote another term of a dou- 
ble exponent minus unity, Thus proceed, till you either find the 


term ſought, or one near it; and from a near term the one 
Jought may be found by means of the ratio. Theorem II. cor. 3. 


EXAMPLE. 


A ſum of money was divided among ten perſons ; - their ſhares i in 
geometrical progr eſſion, and the common ratio, 3; the firſt perſon | 


9 


got 4 J.: What was the tenth perſon's ſhare? A. 78732 l. 


1. ” 3. 5. 9. 1 

"0 7 : 36 — 324 —— 26244 : 78732. Ar. 
36 x 6 = 41296 — 4 3234 the fifth term. 

324 x 24 75 104976 4 = 26244, the ninth term, 


The tenth. term 1s found by uukiplying the ninth into the com- 
mon ratio 3 


„ 8,3, 
The common ratio of a ſeries proceeding from unity being gi⸗ 


ven, to find any remote term, without producing all the interme- 
- RAE terms. 


yur” | RULE 


t 


i 
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. 
Find ſome few terms by means of the ratio, over which place 
their exponents; then obſerve what exponents added will make up 
the exponent of the term ſought, or of ſome term near it; and the 
terms ſtanding under the ſaid exponents, multiplied into one ano- 
ther, will produce the term anſwering to the 1 ſum of the exponents. 

+ Theorem Hero. 3. 
Mete. In a ſeries proceeding from unity, as o ) ſlands over , the 
exponent of every term will be one ſhort of the number of terms 


from the beginning of the ſeries. Thus, the exponent of che fitih 
"MO is 4> of the fixth term 5, &&. | 


EXAMPLE. 


A grafier bought 1 14 ſheep, at a farthing for the firſt, a hatf- 
penny for the ſecond, {till doubling the price for every ſubſequent. 
one; and was to pay only the price of the laſt ſheep for the whole: 
What ſum had he to pay? Aus. L. 8: 10:8. 


d. 1. 25 3. 45 41 
1 2 14 8 1632 


14% „ 1. Lo 
2 * 8 X 16 X 32 8192 8 10 8 fuſe. 


Or thus : 1 e thus : 
| 2+5+5= 13 1+3+4+5= 13 
$> 32x 32 = 8192 2x8 * 16*x 32 = 8192 
5 . 
. Given the extremes, and common ratio, to find the number of 


terms; that is, Given J. II. IV. to find III. 
R 5 E. 


Divide the greateſt extreme by the leaſt, raiſe the common ra- 
tio to a power equal to the quot, and the index of that power plus 
1 15 the number of terms, I heorem IV. 


EXAMPLE. 


A gentleman purchaſed ſome acres of ground, whoſe prices 
were in geometrical progreſſion, the common ratio being 3; the 
price of the firſt acre was 3 d. and of the laſt 59049 d.; How ma- 
ny acres did he purchaſe? Ai. 19 acres. 


5 339849019083 
Ai: 
2. 3-4: 3; © 66:91, 9. and 9 1=10 ob 
1 AA ada 
L E. : 
5 PR O BY 


47 r N * 
, pep ON of 


: EE. 4 
r 14 * 3 N 
* * P 
— * 9 + 


bc be 
* 
* Te. 
5 


402 PROGRESSION. Part 111, 


JC 


Given the'extremes, and common ratio, to find the ſum of che 
ſeries; that 1 is Given J. II. IV. to find V. 


R U L E. nd 
Divide the difference of the extremes by the ratio minus ; unity, 


and the quot added to the e extreme, given the bas of the 
Jeries., Theorem Vs | 


EXAMPLE. 


5 A reatieman who had a daughter married on New- year 0 day, 
gave the huſband towards her portion 4 ſhillings, promiſing to tri- 
ple that ſum the firſt day of every month, for nine months after 
the marriage; the ſum paid on the firſt day of the ninth month 
was 26244 ſhillings : What was the lady's portion! Anf. 39364 

thillings, or 19681. 4s, 5 5 


368% — 4= 26240; ad; z—1=2)26240(13120, and 13120 
PF 20244 39304 5. — 1968 l. 48. 


1 R 0 II. 


Gien the len extreme, the number of terms, and common ra- 


tio, to find the {um of. the eries; that is, Given I. III. IV. to 
find V. 8 | 5 


K U . E 


Find, be Prob, III. or IV. the term next after the greateſt ex- 
treme from this term ſubtract the leaſt term; and the remainder, 


divided by the ratio minus unity, will quote the ſum of the ſeries, 
Theorem V. . | 


EXAMPLE I. 


A corn merchant buys 12 ſtacks of wheat, and was to pay 2d. 
for the firſt ſtack, 6 d. for the next, triplivg the price for every 
following ſtack: What lum had he to pay? 41. 531440 d. or 
L. 22 by 6:8. 

1. "To 35 4. | 7. | 13. 

„ 4-38-2 $4 — 1453 — 1062882 

54X 542916 2 == 1458 

1458 x 1458 = 2125764 — 2 = 1062882 

1002882 — 2 = 1062880, and 2 — 1 = 
2)1062880(531440 d. =L.2214:6:8. 


EXAMPLE II. 
A gentleman buys a fine houſe, in which were 24 threſbolcs; 
; w and, 


ery 


olds; 


and, 


K. * * n * * 7 L 
WIS 5 1 P 
* 
| . if 
* 


* 
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and, in name of price, was to lay a farthing on the firſt threſhold, 
a halfpenny on the ſecond, a penny on the third, e N. the ſum 


on every following threſhold : What would the hou coſt him ? 


An. 16777215 farthings, or L. 1796 5 131. 


©. | I, 2. 3. 4. 5. | 9. 24. | 
1 2483 I6 : een, 
4+F5=9 
16x 32 2 512 

g+9+2+4= 24 


512 Xx 51² Xx 4 * JE WOO 4. 
16777216 — 1216777215 f. =17476 5 34 


The ratio minus unity being I, there i is no occaſion to divide by 
it. | 1 
| E x A M PLE III. 

What will a horſe coſt by tripling the 32 nails in his ſhoes with 
a farthing? "ys 926510094425920 W or neee . 


2 XAMPLE IV. 
What will 40 drove of cattle coſt, by tripling each drove with it 


W An. nnn TH 4d. 


n v0; 


Given the extremes, and ſum of the ſeries, to find the common 
ratio, and number of terms ; that 1 is, Given I. II. V. to find IV. 
HE. 5 

Te 1 

Divide the difference of the extremes by the difference of the 
ſum and greater extreme, and the quot is the ratio minus unity, 
by Theorem V. cor. 3, The ratio being thus obtained, find the 

number ad terms by Prob, V. 


EXAMPLE. 


A gentleman ſold his eſtate for 21844 1. which was ond by ſe⸗ 
veral payments, in geometrical progreſſion; the firſt was 4 J. the 
laſt 163841.: What was the ratio, and how many payments! : 

Anſ. T he ratio 4, Payments 7. 


21844 16384 
16384 4 


5460) 16380(3 T1 = 4 the common ratio. 
4)16384(4096 | | 


1. 2; 3. 4. 5. 6. and 6&1= © number of payments, 
4X A* A* 4 Ax AE 4096. 
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. CHAP. XI 
1 n T * 1 


Ntereſt is a ſinall ſum of money paid by the borrower to the 
lender for the uſe of a 1 ſum, at a certain rate per cent. 
MN per annum ; and 1s 8 mple or compound. 


I. Simple Intereſt. 


: Simple intereſt is that which ariſes purely or only from the 
principal, or ſum lent, | 
The ſum of principal and intereſt is called the amount. The 
rate, by the laws of Britain, ever ſince 1714, cannot exceed 5 per 
cent. but may be leſs. : 
The year is ſuppoſed always to conſiſt of 365 days, and the 29th 
of February in leap years is not reckoned; for no more intereſt : 
can be legally charged for leap than for a common year. 
The day computed from is not reckoned, but the day computed 
to is. Few chuſe to compute by months, a month being no ali- 
quot part of a year. The computation by years and quarters is 
uſual, but years and days ſtill more ſo, 


The operations may be rendered more ſimple by aſſuming the 2 


| intereſt of 11. for a year, as the rate. Thus, at 4, 44, 43» 44, 
and 5 per cent. the intereſt or rate for 11. is . og, 0425, . 045, 
+0475, . os, found by ſaying, as 100: 4 :: 1: . 04, & _ 
The principal and every year's amount make a ſeries of arith- 
under. Feten, the rate being the common difference; as 
under. e 


„ 3 4 3 years. 
Principal 1 1% 10 : 14% 1.20: 1 05 difference. 
Principal 100: 105 : 110: Hs 3420-5 185 5 difference, 


P R O B. I. 


Z Piel rate, and time, in years, given, to 100 the intereſt, 
5 and conſequently the amount, 


1 


Multiply the principal, the rate of 1 I. and the time continual- 
ly, and the laſt product. is the intereſt. 


| Or, | | „„ 
Multiply the principal, the rate of 1001. and the time conti- 
nually, and the laſt product divided by 100 quotes the intereſt. 


Ex. 


Chap. XII. INTEREST. 
EXAMPLE I. 


What i is the intereſt of 5841. 6s. 8 d. for 34 mn at 4% per 
cent.? 


1 493 


| Or thus: 
584.3 VV 
EL. 3 
„ „ „ p TT 
2233733 „ 
„VV 2629.30 
34 = 3.75 
%% m 
e 18406 5 
— — I. 5. d. WD. 
Intereſt 98.60625 298 12 1+ — — 
Principal 584 So 1009 cated intereſt, 


Amount 682 18 91 


2 


The amount is i found by adding the principal to the intereſt as 
"ow; but the amount may alſo be found thus: To the product 
of the rate and time add n and R by the principal. 


Time 375 1.16875 
Rate 045 5843 
1875 467 500 
2 935000 
= 584375 
Product 16875 —— 
682.55000 
2 


— | TT 1 
Amount 683 939 83 = 682 18 95 


a 


The intereſt may be found by ſubtraQting the principal from tho 
amount. 


If the given time be days, or years and days, reduce the days 
to the decimal of a year, and then work as before. Or, reduce 
the years to days, then work, and divide the reſult by 365. 
The reaſon both of this rule, and of thoſe aſſigned in the ſubſe- 
quent problems, may be deduced from the compound proportion 
following, 
Prin. F. Int. Prin, JE Int. 
260" x-1-.2--4$'-. 25:84 68: 34-3 08 13:4 
Or, 1x I: 045 :: 5843 x 3.75 : 98.60025 "ms 
| Put: 
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But intereſt is more uſually computed by ſome practical method: 
and theſe methods are numerous, and various in their own nature; 
and differ alſo as the rate varies, and as the given time is EINE» or 
days. 


I. The given time years. 


RULES 


1. When the r rate is 5 per cent. and the time 1 year, = AY of. the 2 
5 principal i is the intereſt ſought, becauſe the rate 5 is £ of 100. 


This is the moſt ſimple caſe that can happen; and becauſe. 5 
per cent. is 18. per |, you may readily compute the intereſt by e- 


| ſeeming the pounds ſo many ſhillings, and the ſhillings ſo many 
half. pence, adding Fo and if there be any pence, every 6d. is 12 
farthing. Thus the intereſt of 541. 16 8. for 1 Four, at 5 per cent. 


is 54 8. 19+ half-pence, or 21.145. 9.6d, 
2. When the given time is any number of years, for 2 years 


take n for 3 years take £; thrice ; = 4 take 25 =+; for 
. take 6 21; for 10 take 28 2 , &c.; or find the intereſt for 
I year, and multiply the intereſt ſo found by the yours in the que- 


ſtion, as in Ex, 2. | 
3. When the rate is any other than 5 per cent. firſt work for 5 


per cent. and then to or from the intereſt thus found, add or ſub- 
tract the correſpondent part; or multiply + of the intereſt at 5 per 


cent, by the given rate, as in Ex. 3, 
4. When the given time is years and quarters, « or years and. a- 
liquot parts, find the intereſt at 5 per cent. for the years, as taught 
above; for the quarters or parts take aliquot parts; and then mul- 
tiply of the intereſt thus found by the given rate: Or, multiply 
the rate into the time, eſteem the product a new rate, to which 

compute the intereſt, as in Ex. 4 5. and 6. 


EXAMPLE II. 


What i is the intereſt of 6841. 165. 8d. for 15 years, at 5 per 
cent. : 


5 | 'Or thus : : 

% i Ps 4625 Ss 20)684 16 8 
Years. | — — „ Ho 34 4 10 
10 = | 342 8 4 % BT © 

e, -4-43 e 
— 1 — — F 
Anſ. 513 12 6 | 5 
Anſ. 513 12 6 


Chap. XII. 


1 is che intereſt of 438 1, 148. 6d. for 12 years, at 4% Ld 


cent. 


er 


at 5; p. c. 
6 Peduse x 


EXAMPLE 


VVV 
| 438 4 1 5 


219 7 3 

14 AF 5:4: 

263 4 va 
26 6 55 64 


2 236 18 2. 76 


EXAMPLE 


INTEREST, 


I, 


Or thus : : 
20)438 1 2 6 


32 + $58 7 1 
3 
210 11 9.12 


Anſ. 236 18 2.76 a 


IV. 


What i is the intereſt of 317 J. 16s. for 54 years, at 35 8 cent. ? : 


| 4 


So 


| 317 16 


8 
4 
1 
1 
* 
2 


79 9 
3 by 5.4 


997 


1 18 10.8. 


2 42 


EXAMPLE 


Or thus : : 


Anſ. 63 19 


1.74 


V. 


What is the intereſt of 79 l. 168. for 5% years, at 33 per cent, ? 


3 R 


4 by > 
A 
> 
W 8 
4 \ . LO "AS 2 ö LY ** FEY. * 


E. 


Y - r . 4 
n 8 * ” A 
2 9 R 5 ” * % - I 
* . * : 
"x —> WO» » E ” 
4 » — 


Jay 
22 
„„ n 
. 3 rr 
. 


N 
* Fo 


S 
2 OT sf 5 * 
To T8 
F 
_ 2:8 


a. 


4 - = Fy % * = q $4 2 7 
- > ” . . — 5 2 
= "— 3 O b 7 r : S 8 en ” "do Es. ©. . 2 - 2 
4 * r 2 2 5 2 n = > 3 n * oy” 2 * vo Ss Fs; 8 0 — 4 ” 1 * * Ko * : * 
7 q * 2 f <4 ” I 5 4 2 — 4 a 8 * = 4 & _ 21 MeL: _ , 2» . 1 os 2 —_ 8 ax q 3 * p- 2 
< a 4 10 ©. Za 5". 8 * F- 1 Ret 8 ws” 5 1 3 4) ces > Gt 7 n Wu 1 = * 71 2 * 2 A * 8 
3 — = 8 - 7 — = . — I .. L 2 — — 2 . _— CIR. — — 2 . 4 XS, — — 4 : : l 15 — — 
8 © 5 — ER - — — nor Sera - — rr ay A : en IE 7% - FILE —— ä 8 3 Wung . * > > - - — 
_ 15 — * — P 8 * by po _—_— = — Fa a — — — — — * — — — Fl — r * - 2 p 77 2 - — = a "Vi D J — - — 2 o 
— C " OT; uf 1 4 * —— 2 g * 2 4 — * A 0 1 W « n — ad 7 2 A * - * — 
P 8 £ 4 SY 8 — — = 4 +; - - r 3 =? * rr , 2 1 tx ptoorunenc Dn x E CA 
l = D 2 r bi - 2 2 . — 5 4 h * = 5 : > 2 * 3 2 — 8 — _ 
2 = 2 pd — r = ES 2 3 Anu; 25 >: 8 8 f So — 3 —_— * —— 
1 - — 3 — - b r 5 > — — — - . —— WIR 4 - * 8 - - © x 
I PIETY _ . 5 — 2 2 — —_- — 2 T7 _ 7 
= = = — - = es; — 8 - « 2 * 12 —— r - 2 * 
— 2 N — 712 2 - — 422 3 — = 
= — a — 7 — - 1 , 


1 * : 
ae n 8 
Pp 1 IF * q o 
{ l - , A bw , 
* . — — 2 
2 £ 9 — 


4 


pat 4: 


INTEREST wam 


I. 1. 5 Or thus: 
; 5 16 | | | . 
n 2 
2 = 1 19 10.8 Fe 79 81 
20 = | 15 19 2.4 
It: 18 10.8 5 1 4 4 160 
4 7 9.36 . r e 
[Res a 0 Anſ. 19 4 0.45 
E 
x 2 |- + I 11:34 
— 2 10 11. 67 


An, 10 4 0.45. 


E X FL MPL E VI, 
What i is the intereſt of 648 . 88. for 63 e at 44 per cent, ? s 


5 Or thus : 

TE Crane | 634., | | | Oz r- 
3 MOLTEN 
424-1} ad: 5 5 
12 7 4 32.42 | _ 

4 = + }]-: 16.21 3 x oa 

ET, e= +] 35988 

4 8.8 31 

50 218.835 is = 4.48775 
43-767, OO Arſe, 186.00975 
175,068 
1094175 | 
— I. ,. d. 


ah 186, 00975.= = 186 o 2% 


II. The given time days. 


R U L. E 8. 
1. Multiply the principal by the number of days, and the pro- 


p 


duct divided by 7300 quotes the intereſt at 5 per cent.; and if the 


rate be any other than 5 Per cent, adjuſt the matter IF aliquot 


Parts, as in Ex, «Te 


2. 


'0n 
che 
N 


2. 
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2. Divide any principal by 73, al the quot will be the intereſt 


for 100 days at 5 per cent. and for the 3 days take ali. 
or parts, as in Ex. 8. 


4; If the Bier of the given days be 73, or any multiple of 
737 ſuch as, 146, 219, 292, 365, &c. divide the principal by 100, 


and the quot will be the intereſt for 73 days at 5 per cent.; which 
_ multiplied by the number denoting the multiple, will N the 
Intereſt for the given days, as in Ex. 9. 1 | 


= Js If the principal be 1001. eſteem the * i many pounds 
Rd principal, divide by 73, and the quot will be the intereſt of 1001. 
for the given number of days, at 5 per cent, as in Ex, 10, 


The reaſon of the above rules will appear from the following 


<2 compound proportion, in which 5. is put to denote the principal, 
and d. the number of days. 


5 Prin. _ _ 
100 X 365 : . x d. 
i 5x p. x d. . * 5 . « 4 
That is, —— zz —— > ; Haice Rule 1. 
, 000 N 365 i 100 7300 


Prin, Dave: 5 Days. 
Again, 100 x 365: 5 1 5. K 180 


5 x P. x 100 5 x þ. ” 
| = —— 2 , Hence Rule II. 


That is, — 
100 x 365 305 73 


The truth of Rule . is evident; for if , 3 dividing any princi- 


pal quotes the intereſt ſor 100 days; it follows, that 100 viding 


any principal will quote the interelt for 73 days, 


The reaſon of Rule 3. is alſo obvious; for the intereſt of 100 l. 
dor 50 days will be equal to the intereſt of 50 J. for 100 days. 


EXAMPLE VI. 


What is the intereſt of 245 . 13S. 4 d. from the 21ft of March 


o the 22d of November, at 4% per cent, ? 


3Ra Z Day?, 
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| "I 

— * —_— * — n 3 
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- 8 r 

hr at 2 — 

= "- * In - _— am; \ — 2 „ 
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0 — — — 
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M T7 0 
= _ 5 2 — 8 
— = TAY 
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4 "x" DJ. 4 7 wy - A — 
F n PRs. — £ l by — 24 * WP. % oy » ">. . - - 
. 2 = — >. 2 . = Lg” bas. * EN — 4 2 - 0 2 pl 8 I — 2 
Ie. ” — 2 — — 2 — "A = 2 * — — * * —— — "= 
l ä * P — r ” " M$ 2 — "= 2 = = 5 = 
muff — geo r n * e — 3 * op” — = a; dd. > _ 2 - F > 8 ma — 
a> Zo - "79 — — 2 2 
\ — — 4 5 & þ. 
= 3 5 — — 2 * IRC. 
- * 1 —— * vn ——— OO 8 — I — * * 

val - e 8 — n. = — he —— — — 2 — — 

2 o=AS = = >, 2 — —— * - i — — ” 
8 A — 2 fey + * - — 
——— — —_ = Ld — — — 12 — — 
2 — — = N 2 . . — 4 - — — . 
— bf - = 


.* 
| 8 
K 
— * „ 
ig ICE 
„ 


: 0 1 8 F : K 2 x , 1 
1 p = 2 "2 C2 » - * 8 4 "ws - "I 6 Fw "ee. 4 4 : 
> * 3 OS * 5 2 hm” k 6 F LOS” =, 
- > pp — IA) 4 - "- 3 E 0 Tl © wilt So —_— - \ v 4 
lt Woes > os es 2 += — 5 * "2 bk. * 2 ag 5 2 ax Ae 2 1 7 3 0 > _— 
l b "RD q 5 . 1 6 : 2 5 - 2 * of 4 - Ja — * 0 
_ 2 * 4 mY 5 B 6 8 nr * MH. * N . n * * 
* 2 "IE 3 ; 1 = 4 


— 
40 8 FIT” A 
— 


%  , INTEREST, Part Il. 


Days. 1 | . 
Mar. 10 | 245.6 
Apr. 30 | 246 
June 30 14740 
. 9 
A J 591333 
Sept. 30 — 
OR. 31 ' 13100)60434.0(8. 2786, at 5 per cent. 
Nov.:22 - ; | 584 . 4139, e cent. 
: 246 | | 203 7. 8647 . 3 17 325 at 42 1 per 
5 N 146 cent. . 
574 
BEM 
630 
594 
460 
439. 
(22) 


E X AMP L E vir. 
What! is che intereſt of 3781. 38. 82 d. for 275 days, at 44 per cent. 


JFFÜͤCC˙ K Days. 
730378 1 7: 349, for 100. 

. 

13 10 7 2.698, for 200 
20 „ 2 1 90%, er zo 

— 1 0 8.669, for 20=4 

263 | 5 2.167, for 58281 

219 a - = * 

— 10) 14 4 11.208, at 5 per cent. 
44 I 8 6.920, at 4 per cent. 

— ns 5. 288, at 4% per * cent, 
536.5 


Tee Or, L. 12 16 3 


Dp, INTEREST.) 4 3 
EXAMPLE XX. 


What is the intereſt of 8641. 19s. 8 d. for 219 days, at 45 per 
bent.“ „„ | „ 


i 7 


; „ . „ D 

100) 864 19 8 (8 12 11.96, for 73 
e 3 5 
12199 25 18 11.88, for 219, at 5 per cent. 
12 I 18 11.09, at 7 per cent, =; 
1196 24 0 0.79, at 45 per cent. Anſe 


EXAMPLE X. 


What is the intereſt of 1001. for 254 days, at 47 per cent.? 


1 d 
73) 254 (3 9 7.068, at p per cent. 
$109 1 8.876, at x per cent, = 20 
35 3 7 10.192, at 47 per cent. for 254 days. An,. 
"20 1 | 
700 If the given principal be any multiple of 
657 | 100, work for 100 as above, and then mul- 
— tiply the reſult by the number denoting the 
43 multiple. 
: T2 25, 
516 
„ 
500 
438 
620 
584 
(36) 


The computing of intereſt occurs ſo frequently in practice, that 
men of bulineſs, for the ſake of eaſe and diſpatch, generally uſe 
tables conſtructed for that purpoſe, The following tables give the 
intereſt at 5 per cent.; whence the intereſt at any other rate may 

_ eaſily be found. — | | — 
The 
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The intereſt of one pound, at 5 per cent. 


[ 4585 1. TazLt II. Fs III. TABLE IV. 


j per year.] per day. per quarter.] per month. 
1 05 . 00013698631 0125 00418 
22 1 | 0002739726] oss 08 
3 +15 . ooo 41095891 375 0125 
4] 2 0005 4794522 8 016 
5 25 . ooo68 493151 0625 . 02083 
6} 3·»˙ Oe ,, | 025 --- 
| .35 | .ooogg89041] .o87g 02915 
8 4 J. o0o 109589044 1 | oz 
1 1. 00123287671 1125 | 0375 


The above tables are conſtructed by the rules already aſſigned 


for finding the intereſt of any principal for any given time. The 


quarter in Table III is & of a year, or 91 days 6 hours; and the 
month in Table IV. is z of a year, or 30 days 10 hours, In u- 


ſing theſe tables obſerve the following 


5 oO URS -.  -» 
1. Reſolve the given number of years or days into its conſtituent 
oo | - „ 
2. Seek the ſignificant figure of each conſtituent part on the 


leſt ; oppoſite to which, under per year, or per day, &c, accor- 


ding to the denomination of the given time, you have the decimal 


to be taken out. 


3. Move the decimal point in each decimal fo many places to 
the right as there are ciphers in the conſtituent part; and, in ta- 
king out for decimal figures, move the decimal point ſo many pla- 


ces to the left as the decimal figure is to the right. 


3. Add the decimals thus collected from the tables, and their 


ſum is the intereſt ſought. 


5. If the given time be of different denominations, ſuch as years 


and days, find the intereſt ſor the years and days ſeparately, and 
the ſum of the reſults will be the intereſt ſought. Or, reduce the 
years to days, and then collect from Table II. Do the like when 


the time is give in years and quarters, or years and months, &c. 
6. If the given rate be not 5 per cent, firſt find the intereſt at 
5 per cent. and then multiply one fifth of the intereſt ſo found by 


the given rate. 


The decimals in the tables are complete, and conſequently will, 
when all the figures are uſed, give a complete anſwer; but yet, in 


Moſt caſes, four or five figures will be ſuſſiciently accurate, 


SE. 1. 


What is the intereſt of 348 5 J. ſor 1 year, at 43 per cent.“ ; 


chen. xl. INTEREST, 


In Table 4 Ive * 4 


| HOO — 958 | 
oppoſite to —4 80 . 


5 at 5 per cent. 


34.85 at 1 per cent. 
| 4F 


139.40 
12.425 
8.7125 


Al. 165. 5315 =165 10 9 

EXAMPLE II. 
What! is the intereſt of 348 51. for 1 day, 8 at 4 per cent. ? p. 
In Table II. 


oppoſite to —< 
"June. 


; 3000 — 4 1095 
| 3 . .00068 f 
5 5147737 at 5 per cent. 
| N „ 
38188 
04773 
02386 


Pd) * 2 = 


„ 
45347 = 9 0z Au. 
EXAMPLE = 


_ Multiply the principal 284.25 
by the number of years 15 


then proceed as before, 


4000 — 200 
200 — 10 
3 — 15 


| 7 — 035 
. | 
| 4 1 | NR . So d. 


In 213.1875 2213 3 9 Anſ, 


What is the intereſt of 2841. 55. for 15 years, at 5 per cent.? 


Reſolve the product 4263 15 into conſtituent parts, an! 


5 304 IN TER E 8 T. Part Il. 


What is the intereſt of 5641. for 238 days, at 45 per cent, ? 


Multiply the principal 564 
by the number of days 22 


Reſolve the product 134232 into conflituent e and 
:£ then proceed as formerly, 


looo — 13.6986 : 

30000 ——.4.1095 
4000 — 5479 
200 92 

3 
„7 


* | 5)18. 3876 at 5 per cent. 


3 6775 at 1 per cent. 
1 4% * 8855 
14.7 00 
1.8387 
— — I. 5. d. 
16. 5487 = = 16 IO 11% Anſ. 


3 | What i is the intereſt of 7 8 I, for 4% years, at 4% per cent.? 2 


78 x 4.25 =331.5 J Or, 19x 17 quarters = 1326 
+ , 4 Table I. „ By Table III. 
3⁰⁰ — — 1 1000 — 12.5 
30 — 1.5 J 300 — 3:75 
1— 05 I 20 — 25 
4 em 02 | | 1 6 — 075 5 
|. 5)16. 575 at 5 per cent. h 5)16. 575 at 5 * cent. c 
3.315 at 1 per cent. 3-315 at 1 per cent 
3 | . 4 
13.260 ; "26.5600 -- 
| 2 | . 414 2 
— TRY 2 
tr 13.674 = 3 13 54 Anſ. 13.674 as before. 


E X- 


It. 


at. 


in the 


Chap. XII. INTEREST, » 
EXAMPLE VL. 


What is the intereſt of 85 l. 4 * 6d. for 3 years 11 Oy - 
at 47 per cent, ? — | 


85.725 x 47 months = 4029 9.07 
IE By Table IV. 
4000 16.666 
20 — 0833 
JFF 
7 OOO02- 
00 56— ο⁰jẽ 


50 2676 at 5 per cent. 


{Yu 3575, at 1 per cent. 
BE 47 
. 3 | 
= 3 


— T5 4. . 
1 15. 528315 10 64 


In calculating intereſt on caſh-accounts, or accounts - current 
where partial payments are made, and the account cleared within 


twelve months, multiply the principal and the ſeveral balances in- 


to the number of days they are at intereſt, and the ſum of theſe 
products divided by 7300, will quote the intereſt at 5 per cent.; 
and for any other rate multiply one fifth of the intereſt thus found 


by the given rate, and the product will be the intereſt ſought; as 
Halen examples. 


EXAMPLE I 
Lane AB, the 10th of June 1797, the ſum of 800 1. Stacking; 


and received the ſame back i n partial Payments. as ae What 
intereſt is due at 5 per cent. ? 


1777. | | . L. 6. d. Da. Products. 
June 10. Principal lent | a * | Boo | | | 60 48000 
aug. . Received My 1 120011014 e 


New principal 59910 (67 40166. 5 | 


Oct. 15. Received 2 J 3266 
1 1 8 5 New principal 270146 38 10287.55 
Nov. 22. [Received = - 117014 6 


New dies 100 


310 3100 
Dec. 25. [Received i in full of principal [100 


*% 


50s 


101554.05 
3 8 ©. 1900 


_— INTEREST, Part III. 


$300 =73 * 100 
73) 1015. 5405013 915 13 1 10. SLY Anſ. 


F or bankers, ſometimes borrow at a per cent. but lend at 
5 per cent. ; and the perſon to whom they give a caſh-credit has 
no occaſion to keep money by him, but gives it into the bank, and 
receives 4 per cent. intereſt for the balance of caſh due to him; but 
when the balance runs againſt him, he pays intereſt at the rate of 
5 per cent. In this caſe it will be proper to confider the money 
. ſent or paid by the bank as Dr, and the money received by the 
bank as Cr, and to make two columns for products, viz. one for 
the Dr products, and the other for the Cr products. The in- 
tereſt ariſing from the Dr products is to be computed at 5 per 
cent. and that from the Cr products at 4 per cent. and the differ- 


ence of theſe two is the balance of interelt due by the | rent to 
the bank, or 15 the bank to him. 


EXAMPLE II. 


Given A B a caſh- credit at 5 per cent. for the balances due by 
: kim, allowing him 4 per cent. for ſuch balances as may be due to 
him: What eren will be due, and by whom, in conſequence ot 

the following ne ern, 

| | Products. 

; 1777. 1 | L. wo d. Da. Dr 1 Cr 
Jan. 8. Dr. 845 6 8 ic] 86224 
April 20.|Crii2bs 6 8 : 4 
1— — | 
ICr} 420 | 86 36120 
july 15. Dr 968 1 . | 


- - [Dr] 543 40 off 551 422345 
Sept. 3o.|Cr] 848 10 


533 1 2 5600 
Nov. 1. Dr 500 j 


344 8800 . 


— — — 


Dec. 15.1Cr! 200 | | 
1:7258.5 | 45720 
At 5 per cent, = L. 18 15 6 L. 5 at 4 per cent, 
| | $:< CO © 3 


13 15 6 intereſt due by A B. 


If the rate of intereſt on beth ſides be the fame, You have only 
AE to 


nt, 


8. 


only 
to 


| Chap. XII. 


mount deducting the payment. 


or preſent worth. 


Bankers avoid ſuch dilatory pay- 
ments, by taking care to have all their caſh. accounts ſettled with- 
in the year, this being the ſhorteſt or e way of converting 


: intereſt i into > princl ipal. 


EXAMPLE III 


Borrowed on bond, 1771, June 1. the um of 5001. at 5 per 


cent. and made partial payments as follows: Required the ſtate of 


the affair A8 1 0 of . 177 5 when: the account comes to be 


1 cleared. 
ih | : | 1 
E771; june '# Tprigcipal TORIES | = 500 | 
. Untereſt for I > ap and 129 days | 3316 8% 
. „ Amount 533 16] 8% 
1772, Od. 8. Paſ - - f 

3 uy | New principal [413 16] 87 

| Totereſl for 1 year and 85 days 2510 24 

1 ENS | EO Amount 439 66104 
1774, Jan. 1. Paid - GTM — [1239] 61104 
* Neu principal 200] | | 

, [ntereſt tor 1 year and 225 days 16131 32 

7 5 | | | Amount 216] 3] 34 
775, Aug. 14. Paid in full. 316, 3 34 


P R O B. Il. 


Amount,. rate, a time, in years given, to find the principal, 


R U L E. 
Add 1 to the product of the time and rate of one pound, by 
which divide the amount, | 


EXAMPLE I, 
What ready money will pay a bill of 6821. 18s. 9% d. due 34 


years hence, diſcounting intereſt at 45 per cent, ? 5 
382 3.75 


) 


TATE REST + 507. 


to divide the difference of the ſums of the De and Cr products by 
7300. 

When partial payments are made on bon or bils at any inter- 

val greater than a year, the legal and uſual method is, to add the 

interelt at the times of payment to the principal, from that a- 


EY i 


IR 


0 


dne Pert III. 


3.75 time. 
045 rate of 11. 
1876 
1500 
A * FF d. 
1.16875) 682.939585(5847 = 584. 6 8 Au. 
>. 
985645 
935000 
506458 
467 50 
389583 
350625 
38958 


Or ſay, As the amount of 3001. at the rate and time given, is 
to 1001], principal; ſo is the Ziren amount to yo : or 


preſent worth, ſought, 


3.75 tim = 1 
4.5 rate. 
i FER | : | 
1500 . | To, 
16.875 intereſt of 1001, for the given time. 


116.875 amount of 1001, for the given time, 


L, ; . . 
Then ay, 116. B75 : : 682. 939588: : 5843 | 


If the time be given in days, divide the product of the rate e and 


time by 365, and then proceed as before, 


The difference between the preſent worth and the amount, or 


ſum of the bill, is called rebate, or diſcount ; and is always leſs 
than the intereſt of the amount for the given time, being preciſely 
equal to the intereſt of the preſent worth for the ſaid time; ſo that 
if the preſent worth be put to intereſt, it will, by the end of the 
given time, with the intereſt thence arifin, be ag equal to the 
iven amount. 

Thus, If I have: -2 bill of . due 1 year hence, the diſcount 

| al 
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at 5 per cent. will be 5 1, and the preſent werth 100 I.; ; for if I 
put the 100 l. to intereſt, it will, with the intereſt, by the end of 
the year, be equal to 105 l. the given amount. But the intereſt 
of 105 for a year is 51. 5 s.; and if this be deduced from the ſum 
of the bill, I ſhall then receive as preſent worth the ſum only of 
99 J. 15s. which is 5 s. too little, yo 
The diſcount is found by ſubtracting the preſent worth from the 
amount; but it may alſo be found as follows, viz. As the amount 
of 1001. or of 1 1. for the time given, to the intereſt; ſo the gi- 
ven amount or ſum of the bill to the diſcount ſou ht. 'The diſ- 
count of the former e found in this x manner ollows. | 


116. 875 : 16.875 x: 68; 939583 
3s 4,4 48 * 3 EY —— 
187 2 13358701686 1 
5 187) 18.4393687 80 bas 12 11 
, | 1683 2 62 6 „ 5 0 a 
1609 ; | 
1496 
1133 
1122 
1168 
1122 
E | 467 
s A 374 
935 
2 


The preſent worth is 1 by ſubtracting che diſcount from the 
amount, or ſum of the bill. 


„ . 5 
682 18 9% amount. 
98 12 12 diſcount. 


1 


- 584 6 8 preſent worth. 


EXAMPLE II. 


What is the preſent worth, and what the rebate, of a bil of 
unt 331 J. 108. diſcounting for 66 days, at 5 per cent, ? 


4 73 


. 
»\ 1 6 R 
TR” TOUTE 7 FI9 —_— 1 l s 22 
* 9 ** 4 


INTEREST. Part III. 


 13)66of, 9041 intereſt of 100 l. for hes days. 


* * 12 , —_— — — 
80 
6 J 9 


"op: 


Then 1009041 . 9041 : 85.5 
5.5 


—— — So 4. 


 1009041)77: 3005 5(.766=15 31 rebate. 
3 7063287 85 10 amount. 
6667680 84 14 84 preſent worth. 
' 6054246 „„ 
6134340 
6054246 


EXAMPLE III. 


bi of TY 16s. dated January 10. Payable the 2th of 40 
| wu, was preſented March 15. for diſcount at 43 per cent.: What 
will the rebate come to ? 
= , 
* Sn 72)146(2 intereſt ut 5 per cent. March 16 
3 Tat z per cent. s April 30 
5 — May 31 
1.9 intereſt of 1001, for 146 June 30 
= Too days, at 4 per cent. July 31 
3 — — 6 Aug. 8 
5 | 1019 | _— 
Y . n. 


K— en 8 FAY 


Then 


u- 
hat 


Then 
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Then 101.9 : 19 2 546.8. 


49212 
5468 


1. 1 
101 9)1038. 92010. 195 = 2 10 3 104 Arſe. 
e 


— 


1992 
1019 
9730 
9171 
5590 
5095 


(205) 


Here it is to be obſerved, that an alteration, either i in the days 


or the rate, does not produce a proportional alteration in the diſ- 


count. Thus the diſcount of any ſum for 30 days, will be more 


than half the diſcount for 80 days at the ſame rate; and the diſ- 
count at 4 per cent. will be more than half the diſcount of che 


ſame ſum for the ſame time at 8 per cent. 


The reaſon is, becauſe the firſt term, or diviſor, conſiſts of ro. 


parts the one variable, and the other invariable, The variable 
part is the intereſt of 1001. for the given time, which increaſes pro- 


portionally with the rate or time; and when this intereſt comes to 


be doubled, the dividend 1s of one doubled alſo; but the diviſor 


being by this means increaſed, will not give a double quotient. 
Thus, 100 +2 =102)306({3, but 100 ＋ͤ4 = 104 dividing 612 will 


not quote 6. Hence it is that tables of diſcount cannot be accu- 
rate, unleſs calculated at every different rate, and for as many 


days as the caſe may require; becauſe every day's Aleount varies, 
deing ſtill leſs as the days or rate increaſe. 


P R 0 B. III. 


Pr incipal, amount, and time in Years, given, to find the rate, 


CULTS. 


As the product of the principal and time, to the difference of 


the principal and amount, or total intereſt; io 100 to the rate 
per cent. | 


EXAMPLE I. 


At what rate of intereſt will 5241, 68. 8 d. amount to 682 J. 
18 8. 97 d. in 32 5 VeaTs ; ? 


584.3 


eber 


1 
— 1 
: 74 : 


80 
584-3 


5 


4017530 
438.25 


21915 


438.25 
87.65: 


7.3 


If the time given 


and time by 365. and then proceed as def ore. 


At what rate e of intereſt will ” 5 . gain 8 J. 58. in 20 days? 2 


275 


219 


2475 


275 
558 
365)60225 
365 
2372 
2190 
1825 
1825 


Principal, amount, and rate given, to find the time in years. 


Divide the difference of the principal and amount by the product 
of the principal and rate of one pound; that is, as one year's in- 
tereſt of the —. to one Tear; fo the total intereſt to the time 


bought. 
2 


"INTEREST, Pol; 


682.939 58 9 
584333333 | 


; | 98.6062 50 5 


e 1 1000 
19.72125 i 
3.94425 
) 78.885(4. 5 per cent. a 
7012 
8765 
8765 


be days, divide 4. roduct of ne principal 


EXAMPLE II. 


(165 : 8.25 :2 100 _ 
33 :)165(s per cent. Au. 
165 


2-0-4 8; 


. 


EX 


Chap. XII. | 
2 EXAMPLE I. 


| "fa what time will 5841. 68. 8 d. amount to 19 85 18 8. 9 0 d. 
at 4 per cent. B 


INTEREST. 513 


; 584.4 deen 
he, 334333333 
| | 98606250 
233733 5 5 


2625508 ee 35 5 years, . 
788 5 


197212 

184065 

: — 
131475 


e 


If the time be required i in 3 multiply the Sm of the 
Os and amount by 365, and then er as N 8 


EXAMPLE II. 


In how many days will 275 . e Zain 81. 5 8. at Fs per 
cent, ? 


i 55 8.25 
05 | 365 
13. 75 301 carton days. Anſ. 4 
„ S739” 4950 

. | 2475 
1375 | 3011.25 
12375 
12375 


1 ſhall conclude this ſe&ion with the lend © of 2 rule that 


ſtands connected with fimple intereſt, Viz, 


8. 
Rengelon of Payments. 
dud When two or more debts are Payable at nt times, the 
wg a finding a mean time, at which all the debts may be paid at once, 
time without loſs to debtor or creditor, is called equating the terms or 
payment 3 : and i is eommonly periermed by the — 


* 


8 7 Es : —— 7 

6 : < > Sande oe + I * r 
2 — © 2 : 8 8 

— * 22 — * . ö SS k 
7 ” 2 

- a 6 7 = =_” m—_— bas ” 
RD 2 SCF — Yrs go" — ty — He 
— * * — _ — —— 


3483 
| 7 
A 


A t 
t- 
- i. 


a 
zl 
if 


„ 
7 


— — 


9 — 


—— 
— 


— — 
— 


= the 1 mean time. 


„% | INTEREST. rare m. 


R UL E. 


Multiply the ſeveral debts into their reſpective times, divide the 
ſam of the products by the total debts, and the quot is accounted f 


EXAMPLE I. 


A owes B 600 l. to pay at 30 days, 2001. at 60 days, and 2001, 


at 120 days: When may theſe debts be paid at LO, without Ins 
* to either party ? 


Debts. Days. Prod. 


600 x 40 = 24000 

200 Xx 60 = 12000 

| 200 x 120 = 24000 
7 1000 )60000(60 days, mw 


EXAMPLE II. 


owes B 6401.; whereof 401. to be paid preſently, 1 at 
the end of 3 months, and 2501, at 9 months: Required the equa- 


cok time efor- paying t whole. 
N Debts, Mon. Prod. 
40 X 0 = ©0000 
350 x 3 = 1050 
250 X 9 — 2250 
640 . 330005 % months. Anf. 


EXAMPLE III. 


A owes B a certain ſum; whereof 4 4 to be paid in ready money, ＋ 
at the end of 6 months, and the other at 8 months: Required | 
me equated time for paying the whole, 


| Debris. Mon. Prod. 


74804 months. Anl. 


The above method is eaſy, and on that account commonly 
practiſed, but is not accurate; for a perſon, by keeping money 
| unpaid after it becomes due, gains the intereſt thereof for that 
time; but by paying money before it is due, he does not loſe the 

intereſt, as the rple ſuppoſes, but only the diſcount thereof for that 
time, which is always leſs than the intereſt, 

They who jncline to be more exact, may work ad the following 

1 | RULE, 


lat INTEREST. 518 
: 1 VVV 
Find, by Prob. 2. the preſent worth of each debt; and then, by 

Prob. 4. find in what time the ſum of the preſent worths will a- 
mount to the ſum of the debts. | 5 


%%%%ͤͤ/; AMFLE I, 
A owesB gol.; whereof 20 l. is payable 2 years hence, and 

30 l. 5 years hence: What is the equated time tor paying both 
debts at once, diſcounting intereſt at 5 per cent, ? . 


UE SIRE 4, » 2. 1 
The preſent worth of 20 J. for 2 years is, 18.18 
The prefent worth of 301. for 5 years is, 24.00 

1 . Zum 442.18 
Total debts 50.00 
By Prob. 4. e 


Principal 42.18 
Nate „ 


24.1090) . 8200 (3.050 years. 
Anf. 3.7079 years, or 3 years and 2 58 days. 


Some (till complain, that the rule laſt aſſigned is not abſolutely 
perfect; and argue, that the rule for finding the mean or equated 
time, ought to be ſuch as will make the intereſt of the debts paid 
after they are due, exactly equal to the diſcount of the debts paid 
before they are du. . „ e 


II. Compound Intereſt. 


Compound intereſt ariſes both from the principal and intereſt; 
for at the end of one year the amount or ſum of principal and in- 
| tereſt becomes a new principal for the year enſuing. | | 
The laws in Britain forbid the lending of money at compound 
intereſt ; but then che lender may exact his intereſt at the year's 
end, lend it out again, and ſo, in effect, have compound intereſt 
on his money. Annuities too are commonly reckoned at compound 
intereſt; and this makes the knowledge of ſuch computations in 
ſome meaſure neceſſary. I propoſe however to be very brief both 
on compound intereſt and annuities; and this the rather, becauſe 
operations of this ſort are perſormed to moſt advantage by loga- 
rithms. EO | | . 8 CLE 
In compound intereſt, the principal and the ſeveral years a- 
e | = Mounts 


$36 ' INTEREST. PartIl, 


mounts make a ſeries of pong proportionals, the common 
ratio 88. the amount of 1 J. for one year, as under, 


5 1 TFF Ratio. 
Principal I : 1.05 : 1.1025 : 1.157625 : 1.215 50625 a 
Principal 100 105: 1180s : Ie 2 ee 5 ”% 


| Principal, rate, and 6 u. given, 1 to o find the amount and i inte- 
* 


KEV hx 


| Multiply the amount of 1 I. for a year fo often into itſelf as are 
- the number of years given ſave one; and the laſt product multi- 


plied by the principal gives the amount ; : from which ſubtract che 
. and the remainder is the intereſt, 


EXAMPLE 1 


1 5 What i is the amount t and intereſt of 500. | for 3 years, at 4 gk 
2 cent.? | | 


1.04 amount of 11, fe a year, 
1.04 


1.0816 


1.124864 

500 principal. 45 We 
1 

562.3200 amount = 162 8 1 

5 


62.432 : intereſt = 62 8 25 ; 


. Or; Multiply the given — by the amount of 11. for 3 
year, ſo often as there are years in the ee 0 


A Foo principal wen. 
= 5 I 04 amount 11. for a year. 
4 | 520 amount t for I year, 

540 80 amount for 2 years, 
1.4 


; ” * 


562.4320 amount for 3 years, 


Chap. XII. _ INTEREST, 


3 — 


562.432 amount. 


find the intereſt of the laſt amount for the given parts or 9 and : 


| 5 Per cent. ? . 


' 
) 5 17 
Or, Multiply the given principal by the rate of II. and the 


product! is the intereſt for one year; which, added to æhe principal, 


gives the amount for the firſt year; and work 1 in Uk manner tor =_ 
each ot the remaining years, | 


| | : | M 
3 principal. N --M 
| 22 3 : By practice, chus: 
20.00 mw ͤ 25)500 principal, 
— : 0 intereſt. 
520 amount. . — 

$4 „FF OO 2 5)520 5 amount for 1 year, 


20.8 | 3 


— ' 25)540.8 amount for: 2 years. 
= 632 intereſt, 


— — | 5 62 +432 amount for 3 years. | 


549: 80 | amount. 


If the given time conſiſt of years andy parts, or years and days, 


add the intereſt ſo found to the laſt amount. 


EXAMPLE UI. | 
What i is the amount and intereſt of 3541. 16 8. for 7+ years, at 


3 Buy Practice: 1 
1.05 amount 20) 354.8 principal. 
1,05... of 1L. - 217 74 | intereſt, 
1.1025. REN 20) 372. 54 amount for 1 year, 
1.05 -.- 1.627 intereſt. 
1.157625 5 20) 39 1.167 amount this years. ; 
354-8 8 19.5 5835 intereſt, 
40) 410.7253 500 9 40 410.7 2: 53 5 amount for 3 years, 
10. 268 13375 10. 268 13375 intereſt, 
420. 99348375 amount. 420. 99348375 total amount. 
3548 3 „ 
66.19348375 intereſt, 66.192497 5 total intereſt, 


The 


| 
6 


IB LG 3 3 gn 


The intereſt for the half-year, in the above example, is compu- 
ted in the way of ſimple intereſt : but it muſt be obſerved, that 
the intereſt for the half-year found in this manner will be too 
much; for in ſimple intereſt the ſeveral amounts are in arithmeti- 


cal proportion; but in compound intereſt, the amounts are in geo- 


metrical proportion; and conſequently the amount of any princi- 
pal at compound intereſt, for any number of years, will be more 
than at ſimple intereſt : for one year they will be equal ; but for 


any time leſs than a year, the amount, at compeund intereſt, will | 


be leſs than at ſimple intereſt, 


To compute the amount for any aliquot part of a year, in this 

Way, obſerve the following rule, viz. Extract that root of the a- 
mount of 1 J. for a year, which is denoted by the denominator of 
the fraction; and the prone of the principal into this IGG, is the 


amount for the part of the year required. 
Thus, for 2 of a year, extract the biquadrate root; for + of a 


: year extract the ſquare root; ſo, in our example, the ſquare root 
of 1.05 is 1.024695 ; and 410.2535 * 1.024695 420.8682 125 1825; 


which is ſomewhat leſs than the amount found above. 

Again, for } of a year, extract the biquadrate root, and raiſe 
this root to the third power, the numerator being 3. In like man- 
ner, if the given time be days, extract the 365th root, and raiſe 
this root to the power denoted by the numerator, or number of 


days given But ſuch extractions and involutions will prove a 


troubleſome talk; without the help of logarithms. 


PR 0 f. 


Amount, rate, and time, Fes, to find the principal or preſent 


| worth, 
R U 'Y E. 
Divide the given amount by the amount of 1 I. for che given 
time and rate, and the quot is the principal or preſent worth; 


that is, as the amount of 11, to 11, principal, ſo the given amount 
to the * ſought. c 


EXAMPLE. 


What ready money will pay a debt of Label: due 3 years. 


hence, diſcounting at 4 per cent. compound intereſt ? 


1.04 
1.04 


—— — n— mn 


1.0316 
1.04 


1.124864) 562.43 20001500 1, As 
| | 5624320 


5 
Chap. XII. IV TER EST. „ 
The difference of the given amount and preſent worth is the 
diſcount or rebate, which in the above example is 62.4321. | 
If the given time be leſs than a year, the preſent worth may be 
found nearly in the way of ſimple intereſt ; but, to be accurate, 


find the amount of 11, for the given time, in the way taught a- 
22 85 by which divide the Sen amount. | 


„CC 
| Principal, am amount, and time, given, to find the rate. | 


R 9 „ . 


Divide the amount by the principal, and that root of the quot 
which 1s denoted by the number of years will be the amount of 11, 
for a year, from Wikich ſubtract 1, and there will remain the rate, 


EXAMPLE. 


| At what rate of compound intereſt will 500 1. amount to $62.432 | 
in 3 years! | 


Joo) 562. 4320. 1906644 and the cube root of 1, 124864 is 1.04, 
and hence 04 is the rate of 1 J.; that 1 is, 4 Per cent. 


2.k03 0 - 
Principal, amount, and rate, given, to find the time. 


ULE 


Divide the amount by the principal, and again divide the quot | 
by the amount of 1 1. for a year continually till the quot is 1, and 
the number of continual diviſions is the number of years. Or, 

| Raiſe the amount of 11. in a year to a power equal to the firſt 
quot, and the index of that power 1s the time in Yours. : 


EXAMPLE. 


In what time will goo 1. amount to 562.432 E K 4 per cent. 
enen intereſt? N 


* 


8 2 | 0 1.04 
CONE TINS 1.04 
3 1.04) t. 124864 — 
| — ii 1.08 16 ſquare, 
1.04)1.0816 "$404: 
1.04)1.04 I. 1.124864 cube. 45 3 years. | 


For eaſe and diſpatch in calculations of compound intereſt, tables, 
framed for years and for days, at all the different rates, are abſo- 
lutely neceſſary, and accordingly are univerſally uſed. | ſhall 
here ſubjoin three tables of this kind, and then thow their con- 
ſtruction and uſe, 
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4 a 1 NT E RE s J. Part nr, 


Tale I. 402 the amount of 1 1. principal for years; : and is 


conſtructed by che rule aſſigned in Prob. 1, viz. Multiply the a- 
mount of 11. for a year by itſelf continually, Thus, at 4 per 


cent. the amount of 11. is 1.04 for 1 year; and 1.04 x 1.04 = 
1.0816 for 2 years 3 and 1.08 16 x 1,04 t. 124864 for 3 years, &c, 


Table II. ſhews the amount of 11. for days; ; to conſtruct which, 


find, by the directions given in the end of Prob. 1. the amount of 
1. for one day; and this amount multiplied into itſelf continually, 
will * the amount for any number of days. 


e at 5 per cent, 


1,00013368 the amount for i day. 
1.00013 368 


Prod. 1,00026738 the amount for 2 days. 
| d ee | 


— 


Prod. 1.00040110 the amount for 3 days, 


Table II. ſhews the preſent worth of - 11. principal for years; 7 
and is conſtructed by the rule aſſigned in Prob. 2. viz. Divide 11, 


by the amount of 4 for the given time and rate, as contained 1 in 


T able I. 
E DN at 4 per cent. 


1.04) 1.96 15385 for 1 year. 
1.08 16) 10.9245 562 for 2 years. 
1.124864) 160.8889964 for 3 years, &c. | 
The table may, in this manner, be continued to au number 
of yours whatever. 


The uſe of Table I. 


1. Principal, rate, and time, given, to find the amount. 
Multiply the given principal by the tabular number correſpond- 
ing to the rate and time, | | 


Ex. What will 500 1. 9 amount to in 1 5 years, at 5 per 


cent. . compound intereſt ? 


2.0789282 
— - „„ 
1039. 4641000 = 1039 9 34 


If the given principal conſiſt of pounds, ſhillings, pence, re- 


bove. 
| 2 


aber 


ond · 


5 per 


e; re- 
A8 - 


2. 


Chap. XII. INTEREST. 


amount of 11.; which find in the table even with the given time, 
and you have the rate on the head. 


2. Principal, amount, and time, given, to find the rate. 
Divide the amount by the principal, and the quot will 4 2 


Ex. At what rate of intereſt will 2 amount to 1039. 4641 I. 
in 15 years? 


500) 109. 64 


2.0789 282 found under 5 per cent. 


3. Principal, amount, and rate, given, to find the time. 
Divide the amount by the principal, and the quot will be the a- 


mount of 11,; which find under the pen. rate, and on the ſide 
you have the time. 


Ex. In what time will 5051 amount to 1039. 46411. at 5 per 


cent. eee intereſt? 


ooh age gear 


20769282 found oppoſite to 15 years. 


4. Amount, rate, and time, given, to find the principal, 
| Divide the given amount by the tabular amount of 11, for the 


rate and time given, and the quot will be the principal. 


Ex. What principal will amount to 1039. 4041 1. in 1 5 Years, 


at 5 per cent, ? 


2. 0789282) 103 4641(500 principal. 


The uſe of Table II. 


This table ſhews the amount of 1 . for days, and is uſed in the 
ſame manner as the former, 

But if the given number of days be not in this table; or if the 
given number of years be not in Table I. work as follows. | 

Divide the given number of days or years into two ſuch num- 
bers as are found in the tables, multiply the tabular amounts in- 
to one another, and their product is the amount of 11, for the 
time given. 


Ex. What will 500 J. amount to in 5 5 years and mY days, at 5 
per cent. En 


Ant for 50 years, at 5 per cent. is — 11.467 4000 
Amount for 25 Naar. at 5 per cent. — 3.38635 49 


Their product! is the amount for 75 years, — 338.8326862 


Amount 


1 bo 


iin. part Ill. 


a for 180 days, is, — — 1.024352 
Amouttt for 4 ys, is, — — 1. 0005348 
Their product! is the amount for 184 days, — 1.024900; 
+ Amonnt for 75 years, is, — — 38.8326862 
Amount for 184 days, Wy. $ is —__ 1. 0249005 
Thei r rodudt i is the amount of 1 l. for 7 years and? "Rs 

_ Multiply by the principal, - Rare 500 
Amount fought, OW — — 19899.8 8197500 


And fo. 500 l. in 7 5 years and 194 3 at 5 per cent. will a- 
mount to 19899 1. 16s. 44 d. And in this manner may theſe two 
tables be extended to any number of . and days. 


The as 77 2200 III. 


Amount, rate, and time, given, to find the principal or preſent | 


worth. 
Multiply the tabular number anſwering to the rate and time, 
by the given amount. 
Ex. What ready money will pay a debt of 562. 432 J. due 3 
years hence, diſcounting at 4 per cent. compound intereſt ? 


8889964 * $62.432= = 5001, the preſent worth ſought. 
I ſhall here ſubjoin two or three pradical queſtions, 


Que ſt. 1. What will L. 136 15 : 6 amount to in 20 years, at 6 
5 per cent. compound intereſt : * | „ 


B Table I. 


3. 2071355 amount of 1 1. | 

577 631 multiplier inverted. 
32071355 
9621406 
1924281 
8 224499 
22449 
1603 


——— . — emma ed 


438.6559 3 amount ſought, 


27 
5 


e e 
— os a e5 * 


Chap. XII. INTEREST. 
Queſt. 2, What will 51. amount to in 300 years, at 5 per & 


compound — e. dah | 


be 


ry 


By Table I. _— 
The amount of 11, is, 11. 4674 for 50 years. 
11.4674 | 

131.5013 for 100 years, 5 1 

WIE, 5013 | £ 


17 292. 59 19 for 2 200 years, 
1 


297650327 2679 for 400 years, 
5 


— 


Amount of 5 l. is, 148829 1636.3395 for 400 years. 


The above ezample ſhows the rapid and ſurpriſing increaſe of 
numbers in geometrical proportion; and for the learner's amuſe - 
ment, it may not be improper to obſerve, that if a fingle farthing 
had been lent on compound intereſt, at 5 per cent. in the firk Fear of 
the Chriſtian æra, or at the birth of Chriſt, and had continued to 
this preſent year 1777, the amount would have been ſuch an im- 
menſe ſum as to ſurpaſs in value ſome. millions of * of ſolid 
gold, each as large as this earth. 


Quel. 3. A owes B ſeveral ſums, viz. 1801 due 3 years hence; 1 
200 J. due 5 years hence; and 300 l. due 7 years hence: What 
3s the preſent worth of theſe debts, diſcounting at 4 per cent, com- 

pound intereſt ? ? 


LE Table Ill. 
8889964 x 180 = 160.0193520 


.$219271 x 200 164.38 54200 | 
7599178 x 300 S 227 +97 $3400. 5 


Preſent worth, 552. 380112 1 1 


CHAP. XI. 
AN N Ul TI E S. 


N annuity i is a ſum of money, payable yearly, half. yearly, or = 
quarterly, to continue a certain nu uber of yea”s, for ever, $5. 


or for life. 
22 An 


ANNUITIES. Part HT, 


Mans annuity is ſaid to be in arrear, when it continues unpaid af. 
it talls due. And an annuity is ſaid to be in reverſion, when 
the Perchaſer, upon paying the price, does not immediately en- 
ter upon Joſſeſſion; the annuity not commencing till ſome time af. 
p © - FEE 
Intereſt on annuities may be computed either in the way of ſim- 
ple or compound intereſt. But compound intereſt being found 
1 mwoſt equitable, both for buyer and ſeller, the computation by . 
a ple interelt is univerſally difuſed. : 


£7 


I. Annuities for a certain time. 


P R OB. x; 


| Annuity, rate, and time, given, to find the amount, or ſum of 
yearly payments, and intereſt, | 


R U Lars 


Make 1 the firſt term of a geometrical ſeries, and the amount of 
31. for a year the common ratio; continue this ſeries to as many 
terms as there are years in the queſtion; and the ſum of this ſe- 

= Ties is the amount of 11; annuity for the given years; which mul- 
1 — by the given . will produce the amount on 


. EXAMPLE. 


An bit) of 401 payable yearly is forborn and 8 till 
the end of 5 years : What will then be due, reckoning compound | 
Intereſt at 5 per cent. on all the payments then in arrear ? 9 | 


© 


mM 5 5 5 Wy ” 

r 1: 1.05: 1.1025 : 1.157625 : 1. 21550625; whoſe ſum is 

S. 52563125 J.; and 5. 52563125 n ene 1. o s. 6d. 
the amount . | 


| The amount may alſo be found thus: Multiply the given an- 

nuity by the amount of 1 1, for a year ; to the produ add the gi- 

ven annuity, and the ſum is the amount in two years; which mul- 

tiply by the amount of 11, for a year; to the product add the y 
given annuity, and the ſum is the amount in 3 years, Le. The 
former queſtion wrought 1 in | this manner follows. Yi 


* 


1 ‚ 
Char. XIII een, if 
40 amount in I year. 126. 1 amount in 3 ears. 
1.05 | 7 ES 
42.00 13 2.405 
40 40 
82 amount in 2 years. 192.405 amount in 4 years! 
_ Er rr foo even 
86.10 . 1381.02525 
__— „„ 3 
126.1 amount in 3 years. 221. 02525 amount in 5 years, - 


If the given time be years and quarters, find the amount for | 
the whole years, as above; then find the amount of 1 1. for the 
given quarters; by which multiply the amount for the whole 
Fears; and to the product add ſuch a part of the annuity as the 
given quarters are of a year. 8 
If the given annuity be payable half. yearly, or quarterly, find 
the amount of 1 1. for half a year or a quarter; by which find the 
amount for the ſeveral half- years or quarters, in the ſame manner 
as che amount. for che ſeveral years is found above. 


P R O B. II. 


| | Annuity, rate, and time, given, to find the preſent worth, or 
ſum of l chat will a the annuity. 


R U L. E. 


Find che amount of the given annuity by the former problem; 7 
and then, by Prob. 2. in compound intereſt, find the preſent 
worth of this amount, as a ſum due at the end of the given time, 


EXAMPLE, 


What is the preſent worth of an annuity of 40 l. to continue 7 
years, diſcounting at 5 per cent. compound interelt ? 

By the former problem, the amount of the given annuity : for 5 
years, at 5 per cent. is 221.02525; and by Prob. 1. in _ 
pound intereſt, the amount of 1 1. tor 5 years, at 5 per cent. 
1.2762815625 | | 


And, 1. 2762815625)221,02525000(173. 179= 1731. 38. 7 d. the 
preſent worth ſought. 


The preſent worth may alſo be found has 1 : By Prob. 2. of 
compound intereſt, find the preſent worth of each year by itſelf, 
and the ſum of theſe is the preſent worth ſought, The former 
example done in this way follows. 

A 2 1.2762915525 
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ANNUITIES. Part III. 


11 annuity is ſaid to be in arrear, when it continues unpaid af- 
edit talls due. And an annuity is ſaid to be in reverſion, when 
the prrchaſer, upon paying the price, does not immediately en- 
ter upon Toſſeſſion : the ant not commencing till ſome time ar- 

3 

Intereſt on annuities may be computed either in the way of Em- 

ple or compound intereſt But compound intereſt being found 

moſt equitable, both for buyer ang __ the COMPULSUCY by ſim- 
ple intereſt | is univerſally diſuſed. 


I. Annuities for a certain time. 


TR OM 


Annuity, rate, and time, given, to find che amount, or ſum of 
my . and intereſt. | 


K U Toa 


Make 1 the firſt term of a geometrical ſeries, and the amount of 
3 11 for a year the common ratio; continue this ſeries to as many 
terms as there are years in the queſtion; and the ſum of this ſe- 
ries is the amount of 11, annuity for the given years; which mul- 
tiplied by the | os annuity, will Proven the amount fought, 


EXAMPLE. 


An anavity of 401. payable yearly is forborn and IEP till 
the end of 5 years : What will then be due, reckoning compound 
en at 5 per cent. on all the Payments then in arrear? 

1 „ 4 5 5 
I: 1.0% : 1.1025 : 1.157625 : 1. 21550625; Whoſe ſum is 
5.5 2563125 J.; and $5.52 568127 x | os = e — 221 l. 0s. 6d. 
the amount ſought. 


The amount may alſo be found thus: Multiply the given an- 
nuity by the amount of 1 J. for a year; to the product add the gi- 
ven annuity, and the ſum is the amount in two years; which mul- 
tiply by the amount of 11, for a year; to the product add the 
given annuity, and the ſum is the amount in 3 years, KC, The 
former quetian wrought in this manner follows, 


1. 
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40 amount in 1 year, 126. 1 amount in 3 rs. 
jj 8 105 _ 
42.00 . 132.405 
= Me — 
82 amount in 2 years. 172.405 amount in 4 years! 
86.10 | 181.02525 
„ 2 


—_—_ 


126.1 amount in 1 3 years. 


221.025 25 amount in 5 years, 


If the given time be years and quarters, find the amount for 


the whole years, as above; then find the amount of 1 1. for the 


given quarters; by which multiply the amount for the whole 


given quarters are of a year. 


If the given annuity be payable balf-yeatly; or r quarterly, find 


the amount of 1 1. for half a year or a quarter; by which find the 
amount for the ſeveral half-years or quarters, in the ſame manner 


as the a amount, for the ſeveral years is found above. 


R O B. II. 


Annuity, rate, and time, given, to "Gad the preſent worth, or 
ſum of money that will purchaſe the annuity, 


R U L. Re 
Find the amount of the given annuity by the former 8 1 


and then, by Prob. 2. in compound intereſt, find the preſent 
worth of this amount, as a ſum due at the end of the given time. 


EXAMPLE. 


What is the preſent worth of an annuity of 40 l. to continue 5 


years, diſcounting at 5 per cent. compound intereſt? 

By the former problem, the amount of the given annuity for 5 
years, at $5 per cent. is 221.02525z and by Prob. 1. in com- 
pound intereſt, the amount of 1 J. for 5 Jears, at 5 per cent. 

1.27 628156025 


years; and to the product add ſuch a part of the annuity as the 


And, 1. 2762815625)221.02525000(173. nns. 35. 7d. the 


preſent worth ſought. 


The preſent worth may alſo be found thus: By Prob. 2. of 
compound intereſt, find the preſent worth of each year by itſelf, 
and the ſum of theſe is the preſent worth ſought, The former 
N done in this way Wers: 

32 N 2 1.27629 15525 


1 


" 4 1 2 __ — — — = 
0 YG * * "> _— a U om 2 * ” EY I . 
N 9 . Lal WY . 9 La £ Eda Y 22 9 4 y e * * 5 9 L * 8 * 0 
*. 1 : * ' p n ; ' . 
e 
No — 
1 W > - . * 9 
SF g + + * 
4 1 l * 
: . * 
19 3 
#) * 
- 
if 
. 175 - 
Th; 
# 1 
, 
4 
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1.2762815625)40. coooocooel 213 3410 

„ 1.215 50625) 40. 000000 (32.9080 
e oo000 (34.5535 
1.1025)40.000 (36.2811 


1.05) 40. _ 68.5952 


Preſent worth, 373. 1758 


A third way of finding the preſent worth, take as follows, viz, 
A Find a principal ſum, whereof the given annuity is one year's in- 
3 tereſt; then find the preſent worth of this principal, as a ſum due 
ñuaàẽũat the end of the given time; ſubtract this preſent worth from its 


principal; and the remainder is the preſent worth ſought. B00 
former queſtion done 1 in this manner follows, 0 | 


As . oy: T:: : 8ool. principal. 


1. 05 X 1. 05 X 1. 5 K 1. 05 X 105 21. . 
And I. e es elt 820 


| 800 
626. 9208 


—ͤʒä( [ſfſ— 


: 173. 1792 preſent. worth fought, 


"IF the annuity to be purchaſed be in reverſion, end firſt the pre- 

| ſent worth of the annuity, as commencing immediately, by any of 

the three methods taught above; and then, by Prob. 2. of com- 

pound intereſt, find the prefent worth of that preſent worth, re- 

bating for the time in reverſion ; and this laſt preſent worth is the 
anſwer. 

Ex. What is the preſent worth of a yearly penſion or rent of 


75 l. to continue 4 years, * not to commence till 3 years hence, 
diſeounting at 5 per cent.? 


o: 100 | 
1. O * 1 o5 X 1.05 * 1.05 1. 21550625 
1.21550625)1500.0000c(1234. ©5371 


"BW 1234-0537 Þ:: 


26 5.94629 preſent worth of the annuity, if; it was to com. 
mence immediately. 


1. O5 X 1. 05 x 1.05 1. 157628 I. „ 4. 
x. 1576251365.946291239-7344 = 23 14 85 


NQ III. 
Preſent worth, rate, and time, given, to find the annuity. 
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. „ R UL E. ho 
By the preceding problem, find the preſent worth bf AAnnuity 
for the rate and time given; and then ſay, As the preſent worth 
thus found to 11, annuity, ſo the preſent worth given to its an- 
nuity; that is, divide the given preſent worth by that of 1 l. an- 
IV L . Ny 
„ E X AMF LE. 55 
What annnity, to continue 5 years, will 1931. 3s. 7 d. pur» 

chaſe, allowing compound intereſt at 5 per „FFF. 


06 12 1 : 201. 8 


| 

b- 
N 
. 


1.05 X 1.05 X 1.05 X 1. 05 X 1.05 1.27628 15625 
| 1.2762815625)20.000000000( 15.6705 

er Eo SE e 
15.6705 | BEES C 


4.3295 preſent worth of 11. annuity. 
4-329) 173-179(401. annuity, 4r/. 5 


The operations in annuities, as well as in compound intereſt, 
turn out heavy and troubleſome; and on that account tables are 
_ univerſally uſed, I ſhall here annex three tables of that ſort; and 
to the tables ſhall ſabjoin a brief illuſtration of their uſes. And 
in regard there will ſometimes be occaſion for the promiſcuous uſe 
of theſe tables on annuities, and the three former tables on com- 
pound intereſt, the following tables ſhall be numbered Table IV. 
V. VI.; by which means any table to be uſed will be eaſily refer- 
red to, Br VV | 
Table IV. ſhows the amount of 11. annuity, and may be con- 
ſtructed from Prob. I.; or rather, thus: To 11. the firſt year of 
this table, add the firſt year of Table I. and the ſum is the ſecond 
year of this table; to which add the ſecond year of Table I. and 
the ſum will be the third year of this table, &c. The reaſon is 
s,, %%%%%FVVVV og 
Table V. ſhews the preſent worth of 11. annuity; and may be 
conſtructed from Prob. II. or more eaſily from Table III.; thus: 
The firſt year in Table III. and V. is the ſame; the ſum of the 
com firſt and ſecond years in Table III. make the ſecond year in Ta- 
ble V.; and the ſum of the ſecond and third years in Table III. 
make the third year in Table V. &. : 
Table VI. ſhews the annuity which 11, will purchaſe; and may 
be conſtructed from Prob. III.; but more readily thus: Divide x 
by the firſt year of Table V. and the quot is the firſt year of Ta- 
ble VI. Again, divide 1 by the ſecond year of Table V. and the 
quot is the ſecond year of Table VI. &c, 


TABLE 
| LE g | 


mor Part 111: 


1 1.25628 1562 540. 000000000(31.3410- 
| „ © 1.21550625)40.0000000 {32.9080 
. 1.157625) 40. 0000 (34.5535 

1.1025) 40.000 (36.2811 

1. 05) 40. o 8.0952 


. | | | . Preſent worth, 113-1998 


A third way of finding the preſent worth, take as follows, Viz, 
Find a principal ſum, whereof the given annuity is one year's in- 
_ tereſt ; then find the preſent worth of this principal, as a ſum due 
At the end of the given time; ſubtract this preſent worth from its 
principal; and the remainder is the preſent worth ſought, The 
former queſtion done in this manner follows. 


As O52: 1 72 : 40 : 8001. principal, 
1. 05 X 1. 05 * 1,05 X 1.05 X 1,05 =1.2962815625 
And I. 276:815625)800, 00000900(626. 8208 


300 5 
626. 9208 


— — 


173.1792 preſent worth ſought, 


* If the annuity to be purchaſed be in reverſion, find firſt the pre- 

| [ Ws Geng worth of the annuity, as commencing immediately, by any of 
i the three methods taught above; and then, by Prob. 2. of com- 
, pound intereſt, find the prefent worth of that preſent worth, re- 
bating for the time in reverſion ; and this laſt preſent worth 1s the 
anſwer. | 
Ex. What is the preſent worth of a yearly penſion or rent of 

75 l. to continue 4 years, but not to commence till 3 years hence, 
diſeounting at 5 per cent, ? : | 


org: 1 :: 75 2: 1500 
2.05 X-1-05 NK lor Nes 2 1215506025 
21550625) 500. oococ(1234.0537 1 


1500 | 
1234. 05371 . | | 


— — 


265.94629 preſent worth of the annuity, if it was to com 
INence . 


1.056 X 1.95 X 1.05 1.157625 / * 
1.157625) 265.94629(229.7344 = 229 14 84 


I 
Preſent worth, rate, and time, given, to find the annuity. 


I RULE 


2 
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—— — 


. 


By the preceding problem, find the preſent worth bf * 2 
for the rate and time given; and then ſay, As the preſent worth 
thus found to 1 J. annuity, fo the preſent worth given to its an- 
nuity; that is, divide the given tha worth by * of 1 an · 
nuity. 5 


quot is the ſecond year of Table VI. &c. 


E X A M P L E. 
What annuity, to continue 5 years, will 1731. 35 7 d. bor. 


chaſe, allowing compound intereſt at 5 per cent. 


OS : 1 + 1 : 20 1. 
I.O5 X 1.05 X 1.05 X 1. o5 * 1.05 = = 1.2762815625 
1.276281562 5)20.000000000( 15.6705 


20 
35; 6705 


—— — 


4.3295 preſent worth of i annuity, 
4. 3200 73. 790501 annuity. An,. 


The operations in annuities, as well as in compound interelt, | 
turn out heavy and troubleſome; and on that account tables are 
univerſally uſed, I ſhall here annex three tables of that ſort; and 
to the tables ſhall ſubjoin a brief illuſtration of their uſes. And 


in regard there will ſometimes be occaſion for the promiſcuous uſe 


of theſe tables on annuities, and the three former tables on com- 


| honed intereſt, the following tables ſhall be numbered Table IV. 


VI.; by which means any table to be uſed will be cally refer- 


red to. 


Table IV. ſhows tha amount of 1 1. annuity, and may be. en- 
ſtructed from Prob. I.; or rather, thus: To 11. the firſt year ok 


this table, add the firſt year of Table I. and the ſum is the ſecond 


year of this table; to which add the ſecond year of Table I. and 


the ſum will be the chird year of this table, Ke. The reaſon is 


obvious. 
Table V. ſhews the preſent worth of 11. annuity; and may be 
conſtrued from Prob. II. or more eaſily from Table III.; thus: 


The firſt year in Table III. and V. is the fame; the ſum of the 


firſt and ſecond years in Table III. make the ſecond year in Ta- 
ble V.; and the ſum of the ſecond and third years in Table 111. 


make the third year in Table V. Kc. 


Table VI. ſhews the annuity which 11, will purchaſe ; and may 
be conſtructed from Prob. III.; but more readily thus: Divide x 
by the firſt year of Table V. and the quot is the firſt year of Ta- 
ble VI. Again, divide 1 by the ſecond year of Table V. and the 


TABLE 
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ANNUITIES. 
| The uſe of Table IV. 


1. Acvuityz.rate, and time, given, to find the amount, 
Multiply the mount of 11. annuity, for the rate and time gi- 

ven, by 15 given ennuity, and the product is the amount ſought, 
Ex, What will an annuity of 85 J. 10s. amount to in 20 yours 

at 'F per cent. compound interelt ? 


Part III. 


33. 0659 541 amount Bek 11, annuity, 
Wnt 


1653297705 
1653297705 
© 264527328 


2827. 390558 amount fought. 


2. Annufty, time, a 4moutit; given, to find the rate, | 
Divide the amount by the annuity, and the quot will be the a- | 
mount of 11.; which find in the table even with the given Bus | 


and on the head you have the rate. 


Ex. At what rate per cent. will 8 55 amount to 2827.1390755 * ? 


85. 502 827. 13907555 


53.065954 under 5 per cent. 


3. Annuity, rate, and amount, given, to find the time. 
Divige the amount by the annuity, and the quot will be the a- 


mount of 11.; which find under the ** rate, and on the ſide 
you have the time. 


Ex. In what time will an annuity of 85. 1. amount to 


2827. 13907555 J. at 5 per cent.? 


85.5) 2827. 1390) 555 


33. 0059541 | oppolite to 20 years. 


4. Amount, rate, and time, given, to find the annuity, | 
Divide the given amount by the amount of 11, tor the rate and 
bine Pen, and the quot is the annuity. 
Ex. What . will amount to 2827, 13907555 J. in 20 
years, at 5 per cent. 


33 .0659541)2927- 13907555 


— — — 


85.5 e 


The uſe of Table V. 


1. Annuity, rate, and time, given, to find the preſent cir, 
N | 


ar Wo 


— lap 


ed 
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Multiply the preſent worth of 11. annuity, Fo the rate and time 


given, by the given annuity, and the N is 22 preſen f worth 
fought, C: 


Ex. What is the preſent worth of an annuity of 1001. to conti- 
nue 15 years, PONY at 5 8 cent. . intereſt * 2 
| YO LE. 
10. 3796580 * 100 = 1037 9658 = — 1037 19 34 Ans. 


"4 Annuity, time, and preſent 3 given, to find the rate. 


Divide the preſent worth by the annuity, and the quot is the 


preſent worth of 1 1. annuity; which find oppoſite to the Fine, - 
and on the head you have the rate, 


Ex, The preſent worth of an annuity of 1001. to continue 1 "bo 


| years, is 1037.9658 J.: At what rate is interelt computed ? 25 


0 100) 1037 9658010379658 found under 5 per cent, 


2. Annuity, rate, and preſent 3 given, to find thi time. 


Bieide the preſent worth by the annuity, and the quot is the 


preſent worth of 11. annuity ; which find under the given rates 
and you have the time on the ſide. 


Ex. The preſent worth of an annuity of 160 l. diſcounting at 5 


per cent. is 1037.9658 I.: How many years will the Annuity con- 
tinue? 


100) 1037. 9658(10.379658 found oppoſite to 15 years. 
Preſent worth, rate, and time, given, to find the annuity. 


| Divide the given preſent worth by the tabular number eg 
to the rate and time, and the quot is the annuity. 


Ex. What annuity, to continue 15 years, will 1037 96581. pur- 


a, computing compound intereſt at 5 per cent.? = 


10.3796 53) 1037. 965800( 1001. e 


The uſe of Table W | 
Price, or preſent worth, rate, and time, given, to find the an- 
nuity. 


Multiply che price by the tabular number anſwering to che rate 
and time, and the product is the annuity ſought. 


Ex, What annuity, to continue 15 years, will 1037 96581. por 


chaſe, reckoning at 5 per cent. compound intereſt? 


1037 9658 X 963423 = = 100 l. annuity, 


Having thus ſhown the uſe of each table ſeparately, or by itſelf, 


] ſhall now ſubjoin a few practical queſtions ; in ſolving ſeveral of 
which the promiſcuous uſe of the tables will be nccellary, 
| _ Peſt. 
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By Table I. the amount of 2000 l. for 50 years, 


ANNUITIES, Part Il. 


86 1. A pays 2000 l. for an annuity of ot to continue 30 


years; d Rput JZoco l. out at intereſt: Which of them will amount 


to the greateſt im at the end of the 50 years, at the rate of 45 
per cent. compound intereſt? 
at 44 per cent is, 18065. 27240 


By Table IV. che amount of 100 1, annuity, for 


that time and rate, 1s, 1 17850. 302982 


"Bs amount exceeds that of A by 5 . BIS 96958 5 


By Table III. the preſent worth of 214 969 58 J. is 23 J. 15 8. 


114 d. diſcounting for 50 vears, at 4* per cent.; ang ſo much was 
8 B s caſe better than that of A. 


| Queſt 2. A owes B 600 1. to be paid! in 12 years, viz. 100 at 


the end of every 2 years; but agrees with B to pay him the whole 
in 6 years, by equal yearly payments, reckoning compouna inte- 
5 reſt at 6 per cent.: What wuſt the annual payment be? 


By Table III. find the preſent worths of the 6 payments that 


were to be made in 12 years, and their ſum will be 406.99 :752 J. 


By Table VI. find what annuity for 6 years the faid ſum will 


pourchaſe, viz, 406. PLES x 2033090 42 Be: Toys the annua! Pap 
ment. 


Jus fi. 3. Which is moſt 1 a term of frcen years | 
in an eſtate of 500 J. per annum, or the reverſion of the ſame eſtate 


for ever, after the expiration of the taid 15 years, reckoning com- 
Pound intereſt at 5 per cent.? 15 


An eſtate of 500 l. per annum ſor ever, or, as it 3 
is uſually expreſſed, in tee-fimple, at 5 per cent. 10000 
is worth a ſum whoſe intereſt is 5001, yearly, viz, J | 
By Table V. the preſent worth of the fame e- 55 
tate, for a term of 15 Years, at 5 per cent, 5 189.820 
is, = 
And ſo the reverſion i is worth | - „ (810175 
From the HE of the term, viz. — 3189829 
Subtract the value of the reverſion, 410.171 
The term is better than the reverhon by... :--- + 3 79.6 58 


Queſt. 4. A has a term of 7 years in an eſtate of 100 l. per an- 
num; B . term of 44 "years in the ſame eſtate in reverſion, 
after the expiration of the 7 years; and C has a lurther term of 
21 years in reverſion, after A and B: Required the preſent worths 
ot thc ſeveral terms, diiconnt ing at 47 P per cent. compound intereſt. 


By Table V. find che preſear worth of the yearly rent or an- 
nuity. 


Chap. xIll ANNUITIES. 
. for 42 years, ſor 21 years, ſor J years; ſubtract theſe pres 


ſent worths from each other, and the remainders are the 2aſwers, 
as under. 


—— 
22 
* 


8 
— 

—.—. = 

— — — SA. 


XV - Ty 


3 "< C 
8 ? 20 1 
— 2 


"Wo | w 
"A years, 18.7235 498 x 100 1872. 11 5 1 
21 years, 133.4047239 X IO = 1340, 47239=1340 9. 2 1 1 
7 years, 5.892 3 100. ee 589 5 42 4 
589 5 43 VV 11 
e, 00 6 
N :4- OF: ; 531 17 74 7 

B's term, | 8 term. 


Que ſt. 3. A 508055 having 9 years to run, in a leaſe ſor 49 years, 
of an eſtate of 80]. per annum, would know what ſum he ought 
to pay preſently, in order to have the leaſe renewed or completed, 


by having 40 years added ther eto, e at 6 per cent. com- 
pound intereſt? 


By Table v. the preſent worth of 11. annuity, at 6 { 8 


per cent. for 40 years, is, 155 7075723 
By the ſame table, the value of I |, annuity, at 6 6.8 30 
per cent. for 9 years, ie, 1 1 923 
Their Cs | is, 8 8 98S GOο 
Which multiplied by VC 
Gives for anſwer, 5 


712. 4704 


Oueſt. 6. A farmer gets a leaſe of 21 years renewed, for a fine 
or graſſum of 400 l. and it is put in his option, either to pay the 
fine preſently, or to pay yearly an additional rent equivalent 


thereto: Required the additional rent, reckoning compound inte- 
reſt at 5 per cent. 


By Table VI. the annuity * 21 years that 1 l. will?̃/ʒ/ 
Purchaſe, at 5 per cent. is, 1 0779961 


Which multiplicd Dy <> 400 


3 198409 


Oue ß. 7. What annuity to continue 10 years, and to commence 


Gives the additional! rent 


1 preſently, may be purchaſed by a bill of 25co 1, e 3 years 
hence, reckoning at 6 per cent. compound intereſt? 
0 

£ 
s By Table III. the preſent worth of 2000 l. due 3 3 
t. years hence, at 6 per cent. is, | "4 1679.235600 
n- By Table VI. the annuity which 1679.2384 86 J. will 
5 


95 | purchaſe lor 19 Years, at 6 per cent. is, 5 1 
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Que. 8. What annuity would be ſufficient to pay off a debt of 
220 elt Jons, in. the * of 30 years, at 4 per cent. — 
intere ) 


. 


| By Table VI. the annuity for 30 years that 1 . will 1 


purchaſe, : at 4 per cent. is, 
| Wilen multiply by * debt — 120000000 


0578301 


— 


es The product i is the annuity ſought, viz, - 1 6939612 - 
From which ſubtract the yearly intereſt of 120 mul- ) 

lions, at 4 per cent. viz. . 
8 The inder; if we fappole the 120 millions to be 

the national debt, will be a ſinking fund ſufficient 


to clear the whole in 30 years, op” 4 


ne 


"From the above example, appears the conveniency, or rather 
the neceſſity, of continuing the decimals in the tables to ſeven pla- 


2 ces at leaſt. 


- Queſt, 9. For a certain leaſe to continue 7 years, A offers 6 50 l. 
fine, and 2001. per annum; B offers 1501. fine, and 300 JI. per 
annum; and C offers 1800 l. fine, without any yearly rent: Which 

of theſe three offers is the beſt, reckoning gat 5 55 cent. compound 


Intereſt? 


By Table V. the I Os worth of 2001. per annum) ., 
for 7 years, at 5 per cent. is, 1157. 76e 

. To which add the fine „ 68000 

; Value of A's offer = 1807.27 468 
By Table V. the preſent worth of 3001. per annum © | 
for 7 N at 5 per cent. is, | 4735.971292 
To which add the fine 150 | 
| Value of B 8 offer - 1985.91202 | 

C's offer 1s — 1800 


: By which i it appears that B's ow | is the beſt ; and that, ne- 
glecting che decimal, he offers 78 . more than A, and 8 5 I. more 


than C. 


Oueſt. 10. A leaſe of an eſtate, to continue 14 years, is offered 
for 2501, fine, and 441. yearly rent; but the tenant wants to re- 
duce the rent to 20 J. per annum: What ought the fine to be, 
reckoning compound intereſt at 6 per cent. ? 

_ The difference between 44 and 20, the two rents, is 241. 


2 955 By 
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1 

By Table v. the preſent worth of 241 for 14 Fore 

at 6 per cent. is, } 223 N 
To which add the firſt . 250 


The fine ſou ght 473.0796160 


un; Annuities for ever, or rechold Hates. 


In freehold eſtates, commonly called annuities in ſee-finple, the . 


things chiefly to be conſidered are, 1. The annuity or yearly rent. 
2. The price or preſent worth, 3. The rate of intereſt, The 


queſtions that uſually occur on this head will fall under one or 0- 


ther of the following POO, i 


ee 1. Annuity and rate of th given, to find the price. | 
As the rate of 11. to 11. ſo the rent to the price. 


Ex. The yearly rent of a ſmall eſtate is 30 l.: What i is it worth : 


| in ready money, computing intereſt at 37 per cent.? 


„ L ay +7 
As DR 5-451 40 141% 857142 1142 17 : 


nuity. 
As 11. to its rate, ſo the price to the rent. 
Ex. A gentleman purchaſes an eſtate for 4000 l. and has 4% 
per cent. for his money : Required the rent. 


A _ O45: : 4009 : 180 J. rent ſought. 


Prob. 3. Price and rent given, to find the rate of intereſt, 
As the price to the rent, ſo 1 to the rate. 


Ex. An eſtate of 1801, yearly rent is bought for 4000 1. What 


rate of intereſt has the purchaſer for his money ? 


As 4000 : 180 :: 1: 045. rate ſought. 


Prob. 4. The rate of intereſt given, to find how many years oy: 


purchaſe an eſtate is worth. 
Divide 1 by the rate, and the quot is the number of years pur- 
chaſe the eſtate is worth. 


Ex. A gentleman 1 is willing to purchaſe an eſtate, provided he 


can have 24 per cent. for his money: How many years purchat 
| may he offer ? ? 


.025)1.000(40 years at; Anſ. 


Prob. 5. The number of years purchaſe at which an eſtate is 
bought or fold, Feen“ to find the rate of intereſt. 


3 4 | Divide 


Prob. 2. Price and rate of intereſt given, to find the rent or an. . 


9 8 
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Divide 1 by the number of years purchaſe, and the quot is the 
rate of intereſt., 


Ex. ©_gentleman gives 40 years purchaſe for an eſtate : What 
intereſt has he for his money ? 


| 40)1,000(, 025 rate bought. 


The computations hitherto are all performed by a ſingle diviſion | 


or multiplication, and the learner will ſcarcely perceive that the 


operations are conducted by the rules of compound intereſt ; but 


when a reverſion occurs, there will be occafion for the tables, as 
follows. | 


„ 6. be rate of intereſt; 100 che! rent of A freekold . 


in reverſion, given, to find the preſent worth or value of the rever- 


ſion. 


By Prob. 1. find RA price or preſent warth of the eſtate, as if 
pollelion was to commence preſently ; and then, by Table V. find 


the preſent value of the given annuity, or rent, for the years prior 


to the commencement, ſubtract this value fn the con, , 


and the remainder is the value of the reverſion. 


Ex. A has the poſſeſſion of an eſtate of 1301. per annum, to 


continue 20 years; B has the reverſion of the ſame eſtate from 
tbat time for ever: What is the value of the eſtate, what the va- 
lue of the 20 years poſſeſſion, and what the value of the . 


reckoning compound intereſt at 6 per cent, ? 


ty: P rob. 1. . 6666 value of the eſtate. 
y Table V. 149 1.0896 value of the poſſeſſion. 


—— —— 29 ne l'Y 


675.5770 value of the reverſion. 


Prob. 7, The price or value of a reverſion, the time prior to the 


commencement, and rate of intereſt, given, to find the annuity or 
rent. | 


By Table I. find the amount of the price of the reverſion for the 
years prior to the commencement ; and then, by Prob. 2. - the 


_ annuity which that amount will purchaſe. 


Ex, The reverſion of a freehold eſtate, to commence 20 years 


hence, is bought for 675.577 1. compound intereſt being — 
at 6 per cent. : Required the ani or rent. 


By Table 1. the amount of 675.577 1 . for 21666 
20 years, at 6 per cent. is 


By Prob. 2. 2166.4 x 0⁰ = I 1300 rent fought, 


III. L. 


Chap. XIII. ANNUITIES. 


III. Life Annuities, » 


The value of annuities for life is determined from obſervations 
made on the bills of mortality, Dr Halley, Mr Simpſon, and 


5 


Monſ. de Moivre, are gentlemen of diſtinguiſhed merit in calcula- 


tions of this kind, 


Dr Halley had recourſe to the bills of mortality at Breſlaw, the 


capital of Silefia, as a proper ſtandard for the other parts of Eu- 


rope, being a place pretty central, at a diſtance from the ſea, and 


not much crouded with traffickers or foreigners. He pitches upon 


1000 perſons all born in one year, and obſerves how many of theſe 


were alive every year, from their birth to the extinction of the laſt, 


and conſequently how many died each year, as in the following 


table, 


Dr Halley's table on the bills of mortality at Breſlaw. 


TE er) Per „ Perf. | Perſ/. 
wi 2 A: liv. 4 liv. oh 12. | 
1000 24 573 [| 47] 377 [| 79] 142 
2 | 855 25 567 [| 48] 367 [| 71] 131 
3 | 798 j| 26] 560 49] 357 || 72] 120 
476027 553 [C50 345 [| 73] 109 
S 73228 546 || 51] 335 [| 74] 58 
6 710 29 539 || 52] 324 || 75] 88 
7160230 $31 || 53] 313 [| 76] 78 
8680 [31 523 [54] 30277] 68 
9670 32 515 || 55] 292 [| 75] 58 
IO | 661 [33] 597 | 56| 282 || 79] 49] 
It | 65334 499 j| 57] 272 99] 40 
; I2 | 64635 490 [| 58] 262 || 81} 34 
1364036 481 || 59| 252 }| 82} 28 
; 14 63437 47260 242 || 83] 23 
; 15 | 628 [| 38 | 463 }] 61] 23284] 20 
16622 || 39 454 || 62 22285 15 
8 17 | 616 40 | 445 [63] 21286 110 
4 18 | 610 || 41 | 43664] 20287 8 
I9 | 604 || 42 | 427 || 65] 192 || 33] 5 
20 | 5983 || 43 | 417 [| 66] 18237] 3 
21 | 592 j| 44 | 407 [| 07] 172 [| 90 1 
22 | 586 [| 45 | 397 [| 68] 1629 0% o 
8 23579 46 387 69 152 
7 The above table is well adapted to Europe in general; but in 


the city of London, ther: is obſerved to be a greater diſparity in 


. . | the 
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the births and burials than in any other place, owing probably to 
the n of people thither, in the way of commerce, from all 


parts the known world. Mr Simpſon, therefore, in order to 
have a table particularly ſuited to this populous city, pitches upon 
1280 perſons all born the ſame year, and records the number re- 


waining alive each year, till none were in life; as in the following 
table. | | 1 N e 


Mir Simpſon's table on the bills of mortality at London. 


— 


: Per. Per{/. || Perf. Perf. 
Age. 10. — 2 4. 8 |4 bg 
0 128024] 434 || 48] 22cj| 72] 59 

114 870/25] 426040 21273] 54 
2 | Joof} 26] 418500 20411 74] ag] 
3635027] 4105 196075] 45 

| 4 600 28] 430252 1881] 76] 41] 
| 5 | 580] 29] 394/05 18077 38 
| 6 | 564] 30} 38554 172] 78] 35 
| 7 | 555| 31] 376F 55] 165]| 70] 32 
| 8 | 541i} 32] 307 [5e 158 jÞ 80} 29 

9 | 5321} 33] 358]}57] 151} Si] 26 

4 10 | 5241] 34] 349 58] 1448] 23 

11 | 517/0350 3405 137 1] 83] 20 

12 | 510j} 36] 331060 130844 17 
I3 | 5241137] 3220610 12385] 14 

_ 14 4980380 31362 117 |} 86] 12 
is | 49211391 304 ||65] 1111187} 100 
16 48640] 294 |164] 105888 8 
1748041 28465] o9 |} 89} 6] 

12 47442] 2741166} 930/900 5 
19 | 4681143] 26467] 87% 4 
20 46244] 255680 8106902 31 

j 21 455/45 24669] 751193] 2 

22 | 448 46] 23770 5 94] 1 

22 44147 228 [qil Gallgs 2 


It may not be improper in this place to obſerve, that however 


perfect tables of this ſort may be in themſelves, and however wel! 


adapted to any particular climate, yet the concluſions deduced 
from them mult always be uncertain, being nothing more than 
probabilities, or conjectures drawn from the uſual period of hu- 


wan liſe, And the modiſh practice of buying and felling annui- 


ties on lives, by rules founded on ſuch principles, may be juſtly 
eonfidered as a fort of lottery or chance work, in which the par- 
ties concerned mult often be deceived, But as eſtimates and com- 


I putations 


ver 
vel! 
ced 


han 


hu- 
nui⸗ 
i(tly 
pare 
Om - 
10118 
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putations of this kind are now become faſhionable, J ſhall here 
give ſome brief account of ſuch as appear molt steil. 


* 
7 


From the above tables, the probability of the continuance or 
extin&tion of human life, is eſtimated as follows. 


1. The probability that a perſon of a given age ſhall live a cer- 
tain number of years, is meaſured by the proportion which the 
number of perſons living at the propoſed age has to the difference 
between the ſaid number and the number ot perſons Ying at the 
given age. 


Thus, if it be demanded, what chance a perſon of 40 years has 


to live 7 years longer? from 445, the number of perſons living at 


40 years of age in Dr Halley's table, ſubtract 377, the number 


of perſons living at 47 years of age, and the remainder, 68, is the 


number of perſons that died during theſe 7 years; and the pro- 
bability or chance that the perſon in the queſtion ſhall live theſe 
7 years is as 377 to 68, or nearly as 51 to 1, But by Mr. Simp- 
ſon's table the chance is ſomeching leſs than that of 4 to 1. 


3; If the year to which a perſon of a given age has an 8 | 
chance of arriving before he dies, be required, it may be found 
thus: Find half the number ot perſons living at the given «ge in 
the tables, and in the column of age you have the year required. 

Thus, if the queſtion be put with reſpect to a perſon of 30 
years of age, the number of that age in Dr Halley's table is 531, 
the half whereof is 265, which is found in the table between 57 


and 58 years; fo that a perſon of 30 years has an equal chance of 


wg between 27 and 28 years longer, 


3. By the tables, the premium of inſurance upon lives may in 
ſome meaſure be regulated. 

Thus, the chance that a perſon of 25 years has to live another 
year, is, by Dr Halley's table, as 80 to 1; but the chance that a 
perſon of 50 years has to live a year longer is only 30 to 1. And, 
conſequently, the premium tor 1 inſuring the ſormer ought to be to 
the premiuin for inſuring the latter tor one e Jear, as 30 to 80, or 


as 3 t·0 8. 


| 4. By the tables may be computed the value of an annuity for 
fe. 

Thus, if it be required to find the value of an annuity of 1 
for the life of a perſon of 30 years of age, intereſt 5 per cent. by 
Table V. in Annuities certain, find the value of 1 |; annuity for 1 
year, at 5 per cent, viz. 952. Now, it is obvious, that this .952 
would be the true value of the firit year's annuity, provided the 


purchaſer was lure of een payment: but cue Per:on may. 


die; 


. 


life, 


perſon of any given age. 


nuity is worth. 


— 
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die; and therefore this value muſt be leſſened in proportion to the 
riſk, by the following analogy from Dr Halley's table, viz. as 531 


to 523, ſo .952 to .9375, the true value of the firſt year's annuity, 


In like manner may the value of the ſecond year's annuity be 


found: for, by Table V. the value of 11. annuity for 2 years, at 
'5 per cent. is 1.8594; from which deduce the value of 1 year's 
annuity, viz. .9523, and there remains for the ſeparate value of 
the ſecond year's annuity 9071. Then, from the table, ſay, As 
$31 to 515, ſo 9071 to 8797, the true value of the ſecond year's 


annuity, And by proceeding in this manner, the ſeparate value of 
every year's annuity, to the utmoſt extent of life, may be found; 


the ſum of all which will be the value of the annuity ſought. 


But the above method being tedious, and therefore unfit for 


practice, I ſhall here lay down another method, much ſhorter and 


eaſier, and ſhall deliver what ſeems neceſſary to be ſaid on life- 
annuities in the way of problems. Previous to which it will be 
proper to obſerve, that in calculations of this kind, the age of 86 
years is eſteemed the utmoſt extent or limit of life; and the dif- 
erence between the given age and 86 is called the complement of 


% Want oy 
To find the value of an annuity of 1 I. for the life of a ſingle 


Monſ. de Moivre, by obſerving the decreaſe of the probabilities 
of life, as exhibited in the table, compoſed an algebraic theorem 


or canon, for computing the value of an annuity for life; which 


canon I ſhall here lay down by way of 


RULE. 


Find the complæment of liſe; and, by Table V. in Hunuities 
Certain, find the value of 11. annuity for the years denoted by 
the ſaid complement; multiply this value by the amount of 1}, 
for a year, and divide the product by the complement of life; then 


ſubtract the quot from 1; divide the remainder by the intereſt of 
'11. for a year; and this laſt quot will be the value of the annuity 


fought ; or, in other words, the number of years purchaſe the an- 


Ex. What is the value of an annuity of 11, for an age of '50 
years, intereſt at 5 per cent, ? | | a” 
86 | TS. 
50 age given. 


36 complement of life. 


# 
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By Table V. the value i is, 16. 5468 
Amount of 1 J. for a yours: r 


, — 
# 


827340 
165468 


Complement « of life 36)17 314140l 43261 ; i 


From unity, viz. 1.000000 
Subtract 43482615 


Intereſt of TR 05), $17385(103477 ane bought. 


By the preceding problema is confirudted * following table, 


ANNUITIES. 


Part III. 


5:57; "os value of 11. annuity for a Gingle life. 


3 per c. 31 Perc. 4 per c. per c. 5 Per c. 6 per Co 


18.27 [- 16 88 


| 14.60 | 12.80 | 
18.16 16.79 


14.53 | 12.75 | 
18,05 | 16.64 | 15.51 14-47 | 12.70. 
17.94 | 16.60 | 15.43 | 14-41 | 12.65 | 
17.82 | 16.50 | 15.35 | 14-34 | 12.60 | 
17.71 16.42 - 15.27 | 14-27 | 12.55 


19.87 
19.74 | 
19.60 
13 19-47 
19.33 
19.19 


15.67 
15.59 


16.31 [15.19 | 14.20 | 12.50 
16.21 | 15.10 | 14.12 | 12.45 
16.10 | 15.01 | 14.05 | 12.40 fr 
15.99 | 14.92 | 13.97 | 12.35 | 

15.89 | 14.83 | 13.89 | 12.30 


15.58 13-81 | 12.20 


19.05 | 
13.90 
18.76 
18.61 
18.46 


21 18. 30 16.96 


17.59 
17.46 

17-33 
17.21 
17.09 


* 


14.73 


_ a 2 5 UW A * N : 
Ig; WE * vi r * 2 2 
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| . 


| 18.15 
3] 17-99 


17.83 


17.66 


17.50 


17-33 


17.16 


16.98 
o 16.80 


16.62 


116.44 
| 16.25 


16.06 


15.86 


15.67 


15.46 


15 29 
15.05 


14.84 


14.41 
14.19 
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—— 


10. 10 


1 


The 


Chap. XIII. ANNUITIE 8. 553 
The value of 1 1, annuity for a ſingle life, 
A. 3 per c. 31 ere. per c. AAperc. j 5 per c. 6 per c 
146] 13.49 | 12.98 12.13 11.54 | 10.99 | 10.00 
47| 13-25 12.56 | 11.94 | 11.37 | 19.84 | 9.85 
| 48 13.01 | 12.36 | 11.74 | 11.19 | 10.68 | 9.75 
49] 12.76 | 12.14 | 11.54 | 11.00 | 10.51 | 9.60 
50% 12.51 | 11.92 | 11.34 | 10.82 | 10.35 | 9.45 
51 12.26 | 11.69 11.13 | 10.64 | 10.179 | 9.30 | N 
52 12.00 | 11.45 | 10.92 | 10.44 | 9.99 | 9.20 Es 
153] 11.73 | 11.20 | 10.70 | 10.24 | 9.82 | 9.00 
54 11.46 | 10.95 | 10.47 | 10.04 | 9.63 | 8.8; 
[55] 11.18 | 10.69 | 10.24 9. 82 9.44 | 8.70 
56} 10.90 | 10.44 10.01 | : 9.614 | 9.24 | 8.55 
157] 10.61 | 10.18 | 9.77 | 9.39 | 9.04 | 8.35 
58] 10.32 | 9.91 | 952} 9.16 | 8.83 | 8.20 
159] 10.03 | 9.64 | 9.27 | 8.93 8.01 | 8.00 
160] 9-73 | 9-36 | 9.01 | 8.69 | 8.39 | 7.80 
61] 9.42 | 9.08 | 8.75 | 8.44 | 8.16 7.60 
[62] 9.11 | 8.79 | 8.48 | 8.19 | 7.93 7.40 
63] 8.79 | 8.49 | 8.20 | 7.94 | 7.68 | 7.20 
164 8.46 | 8.19 | 7.92| 7.67 | 7.43 | 695}. 
65] 8. 15 MA 7.63 7.39 7. 18 6.75 
66 7 ng. 7.56 7.33 7.12 6. 91 6.55 . 
67] 7.45 | 7-24 | 7-02 | 6.83 | 6.64 | 6.25 
68 7.10 | 6.91 | 6.75 | 6.54 | 6.36 | 6.00 
69] 6.75 | 6-57 | 6-39 | 6.23 6.07 | $5.75 
70] 6.38 | 6.22 6.06 5.92 | 5-77 | 5-50 
7106. | 587 | 572] 5:59] 5.47 | 5.20 
72] 5.63 | 5-51 | 5.38 | 5.26 5.15 | 4.90 
73] 5-25 | 5-14 | 502 | 4.92 | 4.82 | 4.60 
[74] 4-85 | 4-77 | 4.66 | 4:57 | 4-49 | 4-30 
175] 4-45 | 4:38 | 4-29 | 4-22 | 4-14 | 400 
— — — — 
76] 4.05 | 3-98 | 3.91 | 3.84] 3.78] 3.65 
77] 3-03 | 3-57 | 3-52 | 3-47 | 3-41 | 3-39 
780 3.21 | 3.16 | 3.11 | 3.07 | 3.03] 2.95 | 
1901 ' 2.78 1 , 12.04 | 2:55; 
800 2.34 2.31 | 2.28 2.26 | 2.23 | 2.15 
be 4A Tha 


„ Aer em. 


The above table ſhews the value of an annuity of one pound for 
a ſingle life, at, all the current rates of intereſt; and is eſteemed 
the beſt table of this kind extant, and preferable to any other of a 
different conſtruction, But yet thoſe who ſel] annuities have ge- 
nerally one and a half or two years more value, than ſpecified in 
the table, ſrom purchaſers whoſe age is 20 years or upwards. 
Annuities of this ſort are commonly bought or ſold at ſo many 
years purchaſe; and the value aſſigned in the table may be ſo rec- 
| koned. Thus the value of an annuity of one pound for an age of 
50 years, at 3 per cent. intereſt, is 12.51; that is, 121. 10s. or 
twelve and a half years purchaſe, The marginal figures on the 
left of the column of age ſerve to ſhorten the table, and ſignify, 
that the value of an annuity for the age denoted by them, is the 
Tame with the value of an annuity for the age denoted by the 
numbers before which they ſtand. Thus the value of an annuity 
for the age of 9 and 10 years is the ſame; and the value of an an- 
nuity ſor the age of 6 and 14, for the age of 3 and 24, &c. is the 
lame. The further uſe of the table will appear in the queſtions 
and problems following. 5 . Os 


Que . 1 „ perſon of 50 years would purchaſe an annuity for 
life of 2001]. : What ready money ought he to pay, reckoning in- 


© BY the table the value of 11. is 10.82 
7  Mukipyby 200 
Value to be paid in ready money 2164.00 Anſ. 
Que ſt. 2. A young merchant marries a widow lady of 40 years 
of age, with a jointure of 300 J. a- year, and wants to diſpoſe of 
the jointure for ready money: What ſum ought he to receive, 
reckoning intereſt at 34 per cent.. „„ 
By the table the value of 1 J. is 13.98 


Value to be received in ready money 4194-00 Anſ. 


If an annuity for life, together with a reverſion for a term of 
years, or the reverſion by itſelf, is offered; in this caſe reduce the 
years purchaie found in the table, to years certain, by Table V.; 
and to the years certain add the years in reverſion; and the pre- 
jent worth correiponding to the ſum of the years in Table V. will 
be the value of the life and reverſion ; from which, if the value of 
the life be ſabtracted, there will remain the value of the reverſion. 


_— ©Puefi, 3. What is the preſent worth or value of an eſtate of 80 l. 

_ yearly rent, together with a reverſion of 20 years after the death 
of the preſent poſſeſſor, ſuppoſed to be 40 years of age? and what 
a 0 gd Fox 4 en 3 
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is the value of the reverſion by itſelf, adele intereſt at 5 pet 


cent.? 
The value of the life by the above table i is 11 835 and the near- 


eſt value to this in Table V. under 5 per cent. is 11.689 58 69; op- 
poſite to which is 18 years, and 13 + 20 = 38 years; and by Ta- 
ble V. the value of 11. annuity for 38 years at 5 per cent, is 

16.8678926; which multiplied by 80 "_—_ 1349. ii fot : 
the value of the life and reverſion. . 


To find the value of the reverſion. 


From 16. 8678926 
Subtract 11. 6895869 


Vile of 11. perlen 5. 1783057 | 
Multiply —P—jĩ BP 


— :— — — 


Value of 801. reverſion 414. n 


If the value e n in e ſimple, or for ever, aſter a lifs 
of a given age, be required; from the value of the fee ſimple, or 
perpetuity, ſubtra& the value of the life in poſſeſſion; and the re- 
mainder will be the value of the revernon. 1 5 


veſt. 4. A widow lady of bo years of age is in poſſeſſion for 
life of an 7008 of L. 500 per annum: . is the value of the 


reverſion | in p intereſt at 5 per cent. ? : 


Value of 11. in fee, is, - „ 
Value of the life by the table, is, 8.39 
Value of 1 . in Wee „„ ͤö;ĩ7[740r Þ 


Multiply by 500 
Value of 500 l. in reverſion, 5 3805. oo 


If the reverſion depends on two joint lives, or on the longeſt of 
two lives, find the value of the joint lives, or of the longeſt of the 
two lives, by Prob. II. or Prob. III. following, and ſubtract the 
value ſo found from the value of the perpetuity, or W in  fee- 
imple. 
IN R 0 B. II. 
To find the value of an annuity for the joint continuance of two 


lives, one life failing, the annuity to ceaſe. 
Here there are two caſes, according as the ages of the two per- 


fons are equal or unequal, 
— If the two perſons be of the ſame ape, work by the follows 
ing IN wy 
= L 4 A 2 RULE, 


* 
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Take the vakie of any one of the lives from the table, multiply 
this value by the intereſt of 11. for a year, ſubtract the product 
from 2. divide the foreſaid value by the remainder, and the quot 


will be the value of 11. annuity, or the nander of years purchaſe 


: ſou ght. 


Ex. What i is che value of ek annuity for the joint lives: of 


two perſons, of the age of 30 years each, reckoning . at 4 
ur cent.? | 


By the able, one e life of; 30 years, 5 1130 8 
| | _ Multply by 9”, 2 


Subtract the product 5872 
„ - #0908 


Remains 1 1.4128 


And 1. 4128) 14.68 (10.39 value of 11. annuity. 
And 10.39 X 100 Z 1039 the value fought. 


2. If the two . are of different ages, work as directed in | 


"OF eras 


RULE 


Take the values of ah two lives from the table, multiply them 
into one another, calling the reſult the firſt product; then multi- 
ply the ſaid firſt product by the intereſt of 11. for a year, calling 


the reſult the ſecond product; add the values of the two lives, and 


from their ſum ſubtra& the ſecond product; divide the firſt pro- 
duct by the remainder, and the quot will be the value of 1 I, an- 
nuity, or the number of years purchaſe ſought. 


Ex. What is the value of 70 l. annuity for the joint ves of two 
perlons, whereof one is 49 and the other 50 years of age, reckon. 
ing interelt at 5 per cent. 


By the table, the value of 40 years I” 11.83 
Aud the value of 50 years nn © oo 


Firſt product, 122.4405 

Multiply by = 05 

Second product, 6.122025 
Sum of the two lives, . 22.180000 
Second product deduct, - 6.122025 


Remainder, 16.057975 


as 


liv 


Qa 
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And 16.057975)122. 4405(7. 62 value of 11, annvity, | 


533.40 We ſought. 
FROM: 


To find the value of an annuity upon the longeſt of two lives; 
. is, to continue fo * as either of the perſons is in life. bo 


. 
- Fein the ſam of the values of the ſingle lives, ſubtract che va- 


me of the joint lives, and the remainder will be the value ſought. 


Ex. What is the value of an annuity of 1 I. upon the longeſt 


” two lives, the one perſon being 30, and the other 40 years of 
5 e intereſt at 4 ge cent., 


By the table, 30 years is, 79 5 x 14.68 
| uns 9 8 W is - — ee ; 
27 88 


Value of their joint lives, by Prob, IL, Caſe 2. is, 9. * 


Value ſought, — . — 18.26 f 


If the annuity be any other than 11. multiply the anſwer found 


as above by the given annuity. 


If the two perſons be of equal age, find the value of their join 
lives by Caſe 1. of rod, I. 


To find the wile of the next a preſentation to a living, 


. 


From the value of the ſucceſſor's life, ſubtract the” joint value. 
of his and the incumbent's life, and the remainder will be the va- 
lue of 11, annuity; which multiplied by the yearly 1 income, will 


give the ſum to be paid for the next preſentation. 


Ex. A enjoys a living of 1001. per annum, and B would pur- 


chaſe the ſaid living for his life after A's death: The queſtion is, 
What he ought to pay for it, reckoning intereſt at 5 per cent, A 
being 60, and B 25 years of age? 1 


By the table, B's life i . GH 12.46 
Joint value of both lives, by Prob, II. j. 697 


The value of 11. annuity, 6.49 
Multiply by. - . 100 


3 


Value of next preſentation, 649.00 


1 
1 
enn 
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The value of a direct preſentation is the ſame as that of any o- 
ther annuity for life, and is found for I 1. by the table ; which be- 
ing B by the yearly 1 income, gives the value ſought. 


£3 G6. 5 Tr 


To find the value of a reverſion for ever, after two ſucceſſive 
lives; or to find the value of a living aſter the — of che preſent 
5 incumbent and his ſucceſſor, 


VU LE 


By Prob. III. find the value of the longeſt of the two ow: hy 
ſubtract that value from the value of the erer, and the re- 
mainder will be the value ſought. 1 : 


Ex. A, aged 50, enjoys an eſtate or living of 1001. per annum; 

55 B, aged 30, is intitled to his lifetime of the ſame eſtate after A's 
death; and it is propoſed to ſel] the eſtate juſt now with the bur- 
den of A and B's lives on it : What is the reverſion worth, rec- 
koning intereſt at 4 per cent, ? e 


By che table, A's life of 50 is, — - 11.34 
B's life of 30 is, n 14.68 
| Sum, 26. O2 ; 
Value of their joint lives, 9984 by Prob: II. . EY iT 
Cale 2. is, — 
Value ef the longeſt liſe, 5 N 17.42 ſub. 
From the value of the Ferret, „ e 
Remains che value of 11, reverſion, oo: Yo 
Oy by... 1 2 
Value of the reverffon = * 1 7 58.00 7 


. 0 B. . 
: To find the value of the joint continuance of three lives, one fe 
failing, the nir to ceaſe. = 
: „„ U 1 . 

Find the ſingle values of the three lives from the table; multi- 
ply theſe ſingle values continually, calling the reſult the product 
of the three lives; multiply that product by the intereſt of 1 J. and 

that product again by 2, calling the reſult the double product; 

then, from the ſum of the ſeveral products of the lives, taken two 

and two, ſubtract the double product; divide the product of the 

three lives by the remainder, and the quot wil] be che Talus of the 
three joint lives. - 

8 2 | 2K 


nee «as 
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Ex. A is 18 years of age, B 34, and 0 56 What is che value 


of their joint lives, reckoning intereſt at 4 per cent.? 
By the table, the value of A's life i is 16. ts of B's ha I2, and of 
C's 10.01. 


16.1 x 14.12 X 10.01 182 2275. 6 product of the 3 lives, 
Ts. we 


91.024 


— _— 


182.048 double Produk. 


Product of A and B, 16. I * 14.12 =227.33 
| A A and C, 16.1 X 10,01 161.16 
8 and Ge 14.12 x 10.01 — 141. 34 


"Sum of all, two and two, ES 


- $29.83. 
Double product ſubtract, „„ 048 
Remainder, 1 - 347 782 
And 347 28202275 600(6. 54 value Dan 
A K G B. vn. 
To find the value of an annuity upon the lagen of three lives, 
"SUL 


From the fam of the values of the three fingle lives taken from 
the table, ſubtract the ſum of all the joint lives taken two and 
two, as found by Prob, II. and to the remainder add the value of 
the three joint lives, as found by Prob, VI. and that ſum will be 
the value of the longeſt life ſought. „ 


Ex. A is 18 years of age, B 34, and C 56: What i is the value 
of the longeſt of theſe three lives, intereſt at 4 per cent, ? 


of the table, the ſingle value of A's life i is, 16.1 
ſingle value of B's life i is, 14.12 
fingle value of C's life is, 10.01 
Sum of the ſingle values, 40.23 
By Prob. II. the joint value of A and Bi is, 10.76 
| Joint value of AandCis, 8.19 
joint value of B and C is, 7.65 
Sum of the joint lives, 26.60 
Remainder, - 13.63 
By prob. VI. the value of the 3 joint lives is, 6.54 


Value of the longeſt of the three lives, = 
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Other problems might be added, but theſe adduced are the more 
uſefu], and ſufficient for moſt purpoſes. The reader probably may 
wiſh that the Feaſon of the rules, which, it muſt be owned, are in- 
tricate, had been aſſigned; but this could not be done without en- 

tering deeper into the ſubject than was practicable in this place. 

They who want further ſatisfaction on this head may have re- 
courſe to Monſ. de Moivre's Doctrine of Chances, and other au- 
thors on this ſubject. | | 


1 ſhall now conclude Liſe Avatither by preſenting the reader 
With a table, ſhewing how many years of an Annuity, or annual 
income, will reimburſe the purchaſer or annuitant of the price or 
mn paid for the annuity, with the compound intereſt arifing from 

the price as a capital or principal ſum; that is, the table ſhews 
bow many years and days poſſeſſion will indemnify the e Eh 
. ſave him from being a loſer, 


The poſſeſſion that will reimburſe the annuitant. 


1 3 per c. zx perc. 4 Perc. * 5 per c. 6 per c. b 
S ce | 

MN : 
J 


r. 4. T. da, T. da T. de. T. da. T. da. 


1 5 182 * 216] 5 252] 5 289 5 327 6 44] 
541 6 37] 6 79] 6 122] 6 168 6 216 6 319 
64 9 124] 7 184 7 247] 7 314] 8 20] 8 176 
7 | 7 2356] 8 62 8 137] 8 217] 8 303] 9 127 
728 227] 8 311] 9 34] 9 129] 9 231110 95 


8 | 9 104] 9 200| 9 30410 5110 172811 81 
849 35010 9710 217/10 348811 12512 88 
lf 10 236611 [11 13811 290[12 9213 119 
111 128811 27412 6912 245113 75014 177 

| 10 12 24112 19113 9113 21214 7515 265 
10412 292113 11513 32414 19415 9417 23 


1 | 11 13 20014 4814 28615 19016 134118 188 | 
3 111414 11514 354/15 25916 20317 19620 36 

12 j15 3615 30516 246017 234018 28521 309 
1122015 32916 265[17 24618 285020 3823 289 
| 13 16 264017 235118 261119 358021 18925 360 
1132017 200618 216019 29221 9023 1328 183 


| 14 18 15610 20920 340022 215024 247]31 164 

114419 11520 215]22 43]24 5/26 168]35 5 
15 20 8221 234/23 132025 195/28 15139 189 
115221 5922 26724 245/27 60/30 209 
= | 16 22 45123 310026 18128 336|32 360| 55 88 
1 . | 163123 arj25 16127 185[30 30138 264179 12} 
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The uſe of the Table. | 


The left-hand column contains the number of Fears purchaſe 
paid for the annuity, or the number of pounds paid in ready mo- 


ney for each pound of the annuity; and the other columns ſhow 
how long the annnitant mult be in poſſeſſion before he come to be 
reimburſed of the price paid, and the intereſt thence ariſing, rec- 
koned at all the uſual rates; the uſe whereof will 1 in the ſo- 
lution of the following, or like queltions. 

Que ſt. 1. A perſon buys an annuity for 10 years purchaſe: Ho 
long mult he enjoy it, in order to be reimburſed of the price, rec- 
koning intereſt at 34 per cent. 

Onder 37 per cent. and oppoſite to 10 on the left, you have the 
_ anſwer, 12 years and 191 days. 
Queſt. 2. How many years poſſeſſion will reimburſe. an; annui- 


tant, who pays 167 years purchaſe, intereſt at 5 per cent.? ew 


35 years, 264 days. | 


CHAP. XV, 
MENSURATION. 


Av. ery 7 magnitude i is meaſured by ſome ERIK of the ſame 
kind. A line by a lineal foot, yard, &c. A ſuperficies, or 
Pfice, by a ſquare foot, yard, &c. A ſolic by a cubic foot. 
yard, &c. 
The lineal or running "meaſure is known to all, and needs nei- 
ther direction nor example. There remains then the a: 
and folid meaſure to be explained, 


Superficial meaſure may be conceived, by imagining a floor pa- 


ved with tiles, each a foot ſquare; for then the number of tiles 
will be equal to the number of ſquare ſeet in that floor. Now, if 
the floor be juſt one foot broad, the number of tiles, or ſquare 
feet, will be equal to the number of lineal feet in the length of the 


| fone: If the floor be two or three feet broad, the number of tiles 
will be twice or thrice as many. And univerſally, the number of 


feet in length multiplied by the number of feet in breadth will give 
the number of tiles or ſquare feet in the floor. 


Solid meaſure may be conceived by imagining a wall built with 


{tones, each a cubic foot; for then the number 'of ſtones will be e- 


qual to the number of cubic feet in the wall. Firſt then, if the | 


wall be one foot thick, and one foot high, the number of ltones, 
or cubic feet, will be equal to the number of lineal feet in the 


length of the wall. Secondly, it the wall be of the ſame length 


and height, as beſore, viz, one foot, but two or three ſeet thick, 
then the number of ſtones, or cubic feet, will be twice or thrice as 
many as in the firſt ſuppoſition. Thirdly, if the length and thick- 


nels be the ſame as in the laſt ſappoſition, but the height two or 
4 B three 
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three feet, then the number of ſtones, or cubic feet, in the wall, 
will accordingly, be twice or thrice as many as in the laſt ſuppoſi- 


tion And univerſally, the number of feet in length multiplied 
by the number of feet in thi icknels, and that product by the num- 
ber of feet in height, will give the number of FO or cubic teet, 


_— in the wall. 


In treating of menſuration, I ſhall enumerate the various ſorts 


of ſurfaces and ſolids, give thort deſcriptions of them, with ſach ; 


dravghts or figures as will in ſome meaſure ſhow the reaſon of the 
rules. In the examples, ] ſhall uſe abſolute or abſtrat numbers, 


that may 1 any ſort of meaſure ; as, inches, feet, yards, 
c. 5ziter this general ſketch of menſuration, I ſhall apply the 


doctrine to ſurveying, to the meaſuring of artificers work, to the 
meaſuring of board and timber, and to gauging. 


| 1. en Meaſure, 
Problems: ſhewing bow to find the ſuperficial content, or area. 


I. A ſquare, or ſour- ſided figure, whoſe angles are right; and 
ſides equal; as, AB CD. Plate 1. 

Rule, Mult: ply the ſide | into itſelf, the produdt is che area, or 
content. | 


Ex. Multiply the de A B = 8 
by itſelt 3 


Ares or content 64 


11. A rectangle, chloe. or rectangular parallelogram ; VIZ. a 


four-fided figure, whoſe angles are right, and whoſe oppoſite ſides 


only are equal ; as, AB CD. Pl. . 
Rule. Mule the e by the breadth, and the product i is 
the es 
Ex. Multiply the length AB= 24 
by -the breadth BD = 8 


—— — 


Area 192 


III. Arhombus, or four-8ded figure, whoſe ſides are ial but 
the angles not right; as AB CD Pl. 1. 


Rule. Multiply one ſide into the 8 height, the pro- 


| duct i is the area. 


Ex. Multiply the fide AB 
by the height A E or B G 


Area 74.10 


W. A 
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IV. A rhomboides, or parallelogram not rectangular; viz. a 
ſour-fided figure, whoſe angles are not right, and whoſe oppoſite 
fides only are equal; as AB CD. Pl. 1. 

Rule, Multiply the length by the perpendicular ian or 
breadth, the product is the area. 


. Multiply the length A B = 12.8 
by che — TY or B G= 4.3 


0 
722 4A 


Area 544 


ok AY right- ala triangle, or triangle wherein one of the 
angles is right; as AB C. Pl. hs 

Rule, Multiply the gh Ears into the baſe, half the product 

is the area, 

Or, Multply half the perpenilicular i into the baſe, or half the 

h Pals 3 Into the perpendicular, the product i is the area. | 


Ex. Multiply the perpendicular AB == 6.4 


N the baſe B C OW =8, 5 

320 

512 

2)5 4.40 

| | | 297.2 area. 
- Or, Mult. half AB= 15 | Or, Mult. half BC= 4.25 
by the baſe B C=3 6 by A B = 6:4 
150 | 1700 
250 8 | 2550 
27-29 area, | 27.200 area. 


Note. In a nb angled triangle, if you add the ſquares of 
the baſe and perpendicular, the ſquare root of that ſum will be 
the hypotenuſe, or longeſt ſide. 8 uclid 4 


VI. An oblique-angled triangle, or triangle wherein none of 
the angles is right; as, ABC. Pl. 1, | | 

Rule. Drop a perpendicular ſrom any one of the angles upon 
the baſe, produced, i need be, as in fig. 2.; then proceed as in 
right- angled triangles, viz. multiply the perpendicular into the 
bale, half the product is the area. e 
4 B 2 Or. 
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1 Or, Multiply half the perpendicular into the baſe, or half er 
3 baſe into the perpendicular, the produet is the area. 
4 Er. Multiply the baſe AB = 14.8 
I by the perpendicular CD = 5.4 
4 © 592 
E o_ 
„ 5 5 3 „ 1 9-92 
—_ - - 39.96 ares. 
2 . Multiply the baſe A B = 14.8 
3 IE half the I CD= 27 
* 036: 
1 „ des. 
„ Or, Multiply half the baſe AB=5.4- 


by the . CD=53$.4- 


296 
370 


— —ůä— 


39. 96 area. 


I VII. The three ſides of any triangle being given, to find the A» 
rea, without having recourſe to the perpendicular. Pl. 1. 

1 Rule. Add the three given ſides, and from their halſ- ſum ſub- 
1 tract the three ſides ſeverally; multiply the half. ſum and the three 
1 remainders into one another continually; ; the ſquare root of the 
W- - laſt product is che area. 

= +. Ex. AB 21 | . 
1 . 4 24 24 

_ AC 10 — 48 5 - 5 + 


2)48 ie, an., 200 


24 half. ſum. 
And 24 & 14 ĩ 7 Xx 3 7056. And 7056084 root area. 
5 a 64” Gn 


— — WD 


164) 656 
656 


—— hm 
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VIII. A trapezium, viz. any four · ſded figure chat is neither a 
ſquare, rectangle, rhombus, nor rhomboides ; as, AB CD. Pl. 1. 

Rule. Multiply the diagonal into the half. ſum of the two — 
N or the contrary; the product i is e area. 


Ex. Multiply the diagonal BD 220.4 © 
by half of A 47 + half of Ca6= 6.5 
1770 
1704 


Area 184.60 


IX. A carallelopleuron, or trapezium that has two of its ſides 
parallel, being a ſegment of a triangle cut by a line drawn paral- 
lel to the baſe; as, AB C D. Pl. 1. 


Keule. Multiply the half- ſum of the two parallel ſides by the Per- 
pendicular height. 


Ex. Multiply half AB 12 + half CD 22 17 
_ by the perpendicular BE 13 


Area 221 


Note, The parallelopleuron may alſo be a ſegment of a right- 
angled triangle; and in this caſe B D is the perpendicular, which 
multiplied into half the ſum of AB and CD, will give the area. 


IF: A polygram, or irregular polygon, viz. a figure bounded 
by five or more unequal ſides; as, A B CODE F. PI. 1. | . 

Rule. Divide all ſuch many - ſided, multangular, and irregular 
figures, into trapeziums and triangles, cher Meaſure chem by 
Prob. 6. and 8. 
Ex. Divide the polygram ABCDEF into the trapezium 
AB CF, and the two triangles CDF and FD E; drop the per- 
- pendiculars Aa, Ca, Dr, and Dm; then meaſure the trapezium 
and triangles as taught in Prob. 8. and 6.; and the ſum of their 


areas will be the area of the given Polygram. 


XI. A regular polygon, « or ardinate figure whoſe ſides and angles 
are all equal; as, AB C DE. Pl. 1. f 
Such polygons take their names from the number of their ſides, 
or rather angles. Thus, if the polygon has 3 ſides, or angles, it 
is called a trigon, or equilateral triangle; if the polygon have 4 
ſides, it is called a ſetragon, or ſquare; if 5, a pentagon; if 6, a 
eragon; if 5, a heptagon , if 8, an oclagon; if 9, an enneagon ; it 
20, a decagon; if 11, an endecagon; if 12, a dodecagon, &c. 


R ule; 8 
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OTA Biſect a two adjacent angles, and from the point where 
| the biſecting lines meet, drop a perpendicular upon the baſe, 
multiply half the ſam of the ſides into the a aol and the 

product is the area of the polygon. 


Ex. The fide of a pentagon is = 16. 4 
One by 2 the number of ſides 2.5 
| 820 
8 F = | * | 
Half ſum of the fides 41.00 
| Multiply ** the e mn 11. 3. 
123 
41 
— 


Area of the pentagon 463-3 


* every 3 may be reſolved into as many equal tri- 
angles as it has ſides, the ſum of whoſe areas will be equal to the 
area of a right-angled triangle, one of whoſe legs is the perimeter 
or ſum of the ſides, and the other the radius or ſemidiameter of the 
| inſcribed circle, 
If the fide of the ſeveral regular polygons be 1, and thate re- 

ſpective areas be computed by trigonometry, theſe areas may be 
Inſerted in a table, and will be ſo many multipliers for the ready 
finding the area of any other like Felten. The table of areas or 
multipliers follous. | | 
{ Nam. { Multipliers, || Names. eller. 


2 
— 


| CE — 


Triges 433013 Octagon 8 4.828427 | 
| Tetragon | 1.000000 || Enneagon | 6.181827 | 
Pentagon | 1.720475 |j Decagon 7.694209 
| Hexagon 2.598c76 { Endecagon| 8.5 14250 
7 — 3-033959 a — 9.330125 


1— 


The areas of like polygons a are to one another as the ſquares of 
their homologous or like fides, Euclid VI. 20. ; but the ſide of the 
polygons in the table is 1, whoſe ſquare is 1; and therefore the 
ſquare of the fide of any given polygon multiplied into the tabular 
area of the like polygon will produce the area thereof, 

Ex. Required the area of a hexagon whoſe fide is 10, 

The ſquare of 10, or 10x 10=100; and 100 x 2.598076 = 
259.8076 the area ſought; and in like manner may the area of any 
other regular polygon be found. 1 8 


1 
* , y 
* K... D 
Ye: 
„ 


— 


„ © VETS 


lines . from the middle point or centre are equal; as ADB E. 
is called the ſemidiameter or radius. The diameter divides the 


fame with, a regular polygon of an infinite number of ſides, 


Ex. Required the area of a circle whole diameter is 20, and pos 
riphery 62.8318. 


Half the diameter or radius is 10; and half the periphery is 


and area of circles, may occur ; moſt of which may be ſolved by 


circum erenc 
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XII. A as. the moſt capacious of all Saks; 1 is bounded by 


one curve line, calied the circumference, or periphery, to which all 


PL . fig. 1. 
The line AB paſſing through the centre C, and terminated on 


both ſides by the circumference, is called the diameter; and half 


that line, viz. A C, drawn from the centre to the circumference, 


circle into two equal parts called jemicircles; as ADB and ABE. 
Rule, Multiply the radius into half the periphery, or the peri- 
phery into half the radius; the product is the area. 


The reaſon is obvious : for a circle differs not from, or is the 


31-4159; and 31.4159 x 10 =314.159, the area ſought 
Or, Half the radius is 5, and 62.8318 x 5 = 314.159, as before, 
If the area of a ſemicircle, as A B D, be required, multiply the 
radius A C into half the ſemicircular arch AD B; or, multiply 


the ſquare of the diameter A B into. 3927; either of theſe products | 
is the area or, find the area of the whole circle, and then take its 


half. 
If the area of a Gee Nat. as ACE, be demanded, multiply 


the radius A C into half the quadrantal arch AE; or, multiply 


the ſquare of the diameter A B into. 19635; either of theſe pro- 


ducts is the area: or, find the area of the whole circle, and then 
take one fourth of it. 


A great many other queſtions relative to the diameter, periphery, 


one Or other of the proportigas g 


1. As 7 to 22, neal 2 or, 48 1 13 to 3 55, more nearly; or, as 
1 to 3.14159, f + oF 3, ſo the dt —_ * of a circle to the 


2. As 22 0 % * as 255 to 


1 to. 31831 


7 $7 or F 


o the ene to the diameter. 


3. AS 1 to 3.14159, ſo che ſquare of the radius to che . 
the circle. | 


4. As 1 to. 079 7755 ſo the ſquare of the periphery to the area 5 


of the circle, 


* 113; 3 or, as 3. A to 15 or, as 


5. AS 14 to 11; or, as 452 to 3551 or, as 1 to 785308, or, for | 


practice, to .7854 ; ſo the ſquare of the diameter, viz. the area of 
the circumſcribed ſquare A B C D, fig. 2. to the area of the circle, 


Note. 7854 is the area of a circle whoſe diameter is unity, 
and circles are to one another as the ſquares of their diameters 


Euclid XII. 2. 


6. As 1 to 70%, ſo the diameter of a circle to the ſide of che 
inſcribed ſquare mnop. Or, Mulriply the fquare of the ſemi- 


diameter 
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Rule. Biſect auy two adjacent angles, and from the point where 
the biſecting lines meet, drop a perpendicular upon the baſe, 
multiply half the ſum of the ſides into the r and the 
product is the area of the polygon. 


Ex. The fide of a pentagon is = 16.4 
e by > the number of ſides 2 ; 5 
820 
328 
Half ſam of the ſides 41.00 
1 by the perpend. mn 11. 3 
123 
41 
41 


Area of the pentagon 463: 3 


Hence every 5 may be relle into as many equal tri-⸗ 

angles as it has ſides, the ſum of whoſe areas will be equal to the 
area of a right-angled triangle, one of whole legs is the perimeter 
or ſam of the ſides, and the other the radius or ſemidiameter of the 
inſcribed circle. 
If the fide of the ſeveral regular polygons be 1, and their re- 
ſpective areas be computed by trigonometry, theſe areas may be 
inſerted in a table, and will be ſo many multipliers for the ready 
finding the area of any other like polygon, The table of areas or 
multipliers follows, 


* 


Names, | Multiphiers, | Names. Muliipliers.| 
Trigon 433013 Octagon 4.828427 
1 etragon _ 1.000000 Enneagon 6. 18 1827 
Pentagon] 1.720475 Decagon 7.694209 
Hexagon 2.598076 Endecagon] 8.5 14250 
— 3-033959 B 9.330125 


* 


: * 


The areas of like polygons are to one another as the ſquares of 
their homolog gous or like fides, Euclid VI. 20. ; but the fide of the 
polygons in the table is 1, whoſe ſquare 1s 1; and therefore the 
ſquare of the ſide of any given polygon multiplied into the tabular 
area of the like poly gon will produce the area thereof. 

Ex. Required the area of a hexagon whole fide is 10. 

The ſquare of 10, or 19x 19100; and 100 x 2 598076 = 
259.8c76 the area ſought; and in like manner may the area of any 

other regular polygon be found. | —— 


* . 
C- 


11 


++ 
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XII. A circle, the moſt capacious of all "REA is bounded by 5 
one curve line, called the circumference, or periphery, to which all 
lines drawn from the middle point or centre are equal ; as A DBE. 
. 
The line A B paſſing through the centre C, and terminates on 
both ſides by the circumference, is called the diameter; and half 


that line, viz. A C, drawn from the centre to the circumference, 
is called the /emidiameter or radius. The diameter divides the 
circle into two equal parts called ſemicireles; as ADB and AB E. 


Rule, Multiply the radius into half the periphery, or the mw” 
phery into half the radius; the product is the area. 


The reaſon is obvious: for a circle differs not from, or is the 


fame with, a regular polygon of an infinite number of ſides. 


Ex. Required the area of a idebe whoſe diameter 1 is 20, and pe- 
riphery 62.8318. 


Half the diameter or radius is 10; and half the periphery i is 


31.4159; and 31.4159 Xx 10 =314.159, the area ſought 


Or, Half the radius is 5, and 62.8318 x 5 = 314.159, as before. 
If the area of a ſemicircle, as AB P, be required, multiply the 


radius A C into half the ſemicircular arch ADB; or, multiply 


the ſquare of the diameter A B into .3927; either of theſe products 


is the area; or, lind the area of the whole circle, and then take Its: | 


half. 
If the area of a SO as ACE, be demanded; multiply 


the radius A C into half the quadrantal arch A E; or, multiply 


the ſquare of the diameter AB into. 19635; either of theſe pro- : 


ducts is the area: or, find the arca of the whole circle, and then 
take one fourth of it, 


A great many other aneſtians 8 to the diameter, periphery, 


and area of circles, may occur; moſt of which may be folved by 
one or other of the proportions! following. . 


1. As 7 to 22, nearly; or, as'113 to 55, more nearly; or, as 


1 to 3.14159, ot: Pre N ; {0 5 iametet of a circle to the 
circum erence, Th 


2. A8 22 10 75 Br, as 256 to 113; y 08, 2 - 2.14159 to * or, as 


1 to. 318317 (0 the circumference to the diameter. 


3; AS1 to 3. 14159, fo the ſquare of the radius to the area of 
the circle, | 


4. As 1 to 079 5775, 10 the 8 of the periphery to the area 
of the cirele 


5. As 14 to 11; or, 2 452 to 355; or, as 1 to 785308. or, 75 
practice, to. 7854; lo the ſquare of the diameter, viz. the area of 
the circumſcribed ſquare A B CD, fig. 2. to the area of the circle. 

Note. 7854 is the area of a circle 3 diameter is unity, 
and circles are to one another as the ſquares ot their diameters, 
Euclid XII. 2. | 5 

6. As 1 to 5071, ſo the diameter of a circle to the ſide of the 
inſcribed ſquare-m n O p. Or, Multiply the fquare of the ſemi- 

© 1355 Clameter 


an ww 


found by Prob. 12. "I BY# -1395-gs E4V98-200.,, 
ſector A CH „ 
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diameter by 2, and the ſquare root of the product is the ſide of 


the inſcribed {quare. 
7. As 1 to 2251, ſo the periphery of a circle to the ſide of the 


inſcribed ſquare. 
8. As 1 to 1.2732, ſo the ; area of a circle to the ſquare of the 


diameter. | 


9. As 1 66 hn adilay; ; or, as 0795775 to 1 ſo the area of 4a 
circle to the ſquare of the periphery, | 
10. As 1 to. 6366, ſo the area of a circle to the area of the i in- 


ſeribed ſquare. 


1. 1 80 1.4142, ſo the ſide of a given ſquare to the diameter 
of the circumſcribing circle 


12. As 1 to 4.443, ſo the ſide of a ſquare to the periphery of the 
| circumbſcribing cirele.- :- 5 


13. As 1 to 8862, ſo m n, the r at a cirele, to A B, 


the ſide of a ſquare, equal to the circle in area; fig. 3. 5 
14. As 1 to. 2821, ſo the ee of a circle to the fide of 2 


ſquare equal in area. 


is. As 1 to 1.128, ſo the ſide of a ſquare to the diameter of a a 


cirele equal to the ſquare in :rea., _ 
1656. As 1 to 3-545, 10 the lide of a ſquare to the periphery of 4 
circle equal i in area. 5 


XIII. A ſeator of a circle; as ACBE, or - ACBD. pl. 2. 


fig. 1. 9 8 5 
2 Rule, Multiply the radios AC into half hs. arc A E B, the- | 
product js the area of the ſector A C BE E; which ſubtracted from 


the area of the whole circle, leaves the area of the ſector A C B D. 


Ex. Suppoſe the radius A C to be 10, and half the arc A EB 
to be 10.47 196; then 10 x 10. 4196 = 104.7196, the area of the 


ſector ACBE; which ſubtracted from the area of the whole circle, 
24393) the area of the 


. 


be duired. from 


: $a . 


If the ar a ſegment AB EV: 


the area ©} 1; 10 ſector ABE, fe. babe ack the area of 


the r izngl2 AC, and there will remain the area of the ſegment 
4 which ſubtracted from the area of the whole circle, will 


TY 25 de area of the ſegment A B D. 


The length of the arch line of any ſector or ſegment, as A 0 B. 


P ; fig. 2. may be found thus, 


Divide the chord line A B into four equal parts, and ſet one of 


theſe parts from A to D, and from B to C; join DC; which line 


DC will be equal to half the arch line AC B. 
Or, if the arch line be given in degrees, ſay, As 260, the peri- 
phery in degrees, to the periphery in meaſure, found by Prob. 12. 


ſo the degrees of the arch 1 to the arch line in meaſure. 


If A B, the chord of an arc A C B, fig. 5 be 15555 and yi 
4 - Ike 


_— mie FY 


9 
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the verſed ſine D C, the diameter of the whole circle may be found | 
thus, | £ 


As DCS DA :: DA: DE. 

And DE4+DC=CE, the di 49528 

Again, DE: DA :: DA : D 

And the ſquare root of Bes b ES DA, orDB; Euclid ii. 
31. and VI. 8. Cor. 


| XIV. A June, or ſpace bounded by arcs of two circles of a dif 


ferent radius, like the falcated moon; as, AD B E. Pl. 2. 
Rule. Find C and K, the centres of the two circles A EBL and 


AD B M, and complete the circles. 
Then, by Prob. 12. or 13. find the area « the foraicarele or 

5 ſegment AC E, and alſo the area of the ſegment AC BD; ſub- 
tract the one from the other, and the remainder 1 is the area of the 
5, June, 


XV. A ring, or ſpace included between the circumſerences of | 


two concentric circles; as, a bed, Pl. 2. fig. 1. 
Rule. Find the area of both circles, by Prob. 12.; ſubtract the 


leſeer from the greater; the remainder is the area of the ring. 
If ſuch a portion of the ring as d be required, find the area of 


both ſectors, and ſubtract the leſſer from the greater. | 
If a portion of the ring, as b, be demanded, find the area 2”, 


both ſegments, and ſubtract the leſſer from the greater. 
If the area of a mited or compound figure be required, viz, a 
figure bounded partly by right lines and partly by circular arcs, as 
AB CD, fig. 2. reſolve ſuch a figure into triangles, trapezia, and 
into ſectors or ſegments; then find the area of theſe ſeverally; and 
their ſum will be the area of the compound figure ſought, _ 


5 XVI. An ellipſe or oval, viz. any thorough plane ſection ef a 
cone, not parallel to the baſe; as ABC D, Pl. 2. fig. 1. 
Rule, Multiply che longer axis or tranſverſe 4 A B into 


the ſhorter axis or conjugate diameter C D; then multiply that 
product by .7854; and this laſt product is the area, 
Ex, Suppole the tranſverſe diameter A B to be 26, and the c con- 


1 5 jugate D C 20, required the area. 


26 Xx 20 =520, and 520 X 7854 408. 4090, the | area of the 
Sven ellipſe, 


The conic writers demonſtrate the following proportions, viz. 
. The area of any ellipſe is a mean proportional between the 
3 of the circumſcribing and inſcribed circle, viz, a circle on the 
tranſverſe, and another on the conjugate diameter; - 48 ACBD 
andcmdn; fig. 2. 


2. As the longer : axis to the ſhorter, that is, as CD ( A B) 


4a C | bo 
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diameter by 2, Sin” the ſquare root of the product is the fide of | 


the inſcribed ſquare. 

7, As 1 to“ 2251, ſo the periphery of a circle to the fide of the 
inſcribed ſquare, 

8. As 1 to 1.2 7325 ſo the: area of Aa dlecls to the ſquare of the 
diameter. 


9. As 1 to 12.56637 ; or, as 0795795 to I; 10 the area of a 


Sele to the ſquare of the periphery. 


10. As 1 to . 6366, 0 the area of a circle to the area of the i in- 


ſcribed ſquare. 
11. As 1 to 1.4142, ſo the ſide of 0 a given fquare to the diameter 
of the circumſcribing circle 


12. As 1 to 4.443, ſo the ſide of a ſquare to the periphery of the 
| N circle. 


| As 1 to .8862, ſo mn, the 8 of a circle, to A B, 
ha fide of a ſquare, equal to the circle in area; fig. 3. 


14. As 1 to ,2821, ſo the tans of a circle to the ſide of 2 
_ ſquare equal in area. 


15. As 1 to 1.128, ſo the fide of a ſquare to the diameter of 4 


circle equal to the ſquare in ea. 


16. As 1 to 3.545, 0 che lide of a ſquare 1 to the periphery of a 


circle equal i in area, 


XIII. A ſedor of a circle; 5 4 ac BE, or ACBD. Pl. 2. 
Rule. Multiply the radios AC into half the arc AE B, the 


product is the area of the ſector A CB E; which ſubtracted from 


the area of the whole circle, leaves the area of the ſector AC B D. 


Ex. Suppoſe the radius A C to be 10, and half the arc A E B 


to be 10.4) 196; then 10 x 10.47196 = 104.7196, the area of the 


ſector A C B E; which ſubtracted trom the area of the whole circle, 
8699-4593, the area of the 


found by Prob. 225 974% 374. 3 9 een 
ſector A C PHH e 

If the a ek 5 B E. 0 EA B D, be required, from 
the area tor A BE, four Above, ſubtract he area of 
the triangle 405 auc there will remain the area of the ſegment 


i wh ch {ubrratted from the area of the whole circle, will 


zune he arga of the ſegment ABD. _ 
i he length of the arch line of any ſector or ſegment, as A C B, 


Hg. 2. may be tound thus, 


Nivide the chord line A B into four equal parts, and * one of 
theſe parts from A to D, and from B to C; join DC; which line 


D C will be equal to half the arch line ACB, 


Or, if the arch lind be given in degrees, lay, As 260, the peri- 
phery in degrees, to the per hery in meaſure, found by Prob. 12. 
io the degrees of the arch-line to the arch line in meaſure, _ 

If A B, the chord of an arc A CB, big. 3, be given, and 05 
4 Le 


er 
21 
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the verſed ine D C, the diameter of the whole circle may be ſound 
thus, 


5 IM 


0 
* 


And DE+DC=Q 
Again, DE: DA :: DA 
And the ſquare root DCD =DA, or DB; Enelid tt, 

31. and VI. 8. Cor. 0 


Az De DA ö BE. 
E the di 


XIV. A lone, or Hack bounded by arcs of two cir che of a d: . 


ferent radius, like the falcated moon; as, AD B E. Pl. 2. 


Rule. Find C and K, the centres of the two circles AE BL and , 


AD B M, and complete the circles. . 
Then, by Prob. 12. or 13. find the area af the ſemicirele or 


ſegment A C B E, and alſo the area of the ſegment A C BD; ſub- 


tract the one from the other, and The remainder 1s the area of the 
lune. | 


XV. A ring, or ſpace nduded between the circurſerences of 
two concentric circles; as, a bed, Pl. 2. fig. 1. 

Rule. Find the area of both circles, by Prob. 12.; ſubtract the 
leſſer from the greater; ; the remainder is the area of the ring. 


If ſuch a portion of the ring as d be required, find the area of ; 


both ſectors, and ſubtract the leſſer from the greater. 
If a portion of the ring, as b, be demanded, find the area of 
both ſegments, and ſubtra the leſſer from the greater, 

If the area of a mixed or compound figure be required, viz, a 
figure bounded partly by right lines and partly by circular arcs, as 


AB CD, fig. 2. reſolve ſuch a figure into triangles, trapezia, and 


into ſectors or ſegments; then find the area of theſe ſeverally; and 
their tum will be the area of the compound figure fought, _ 


XVI. An ellipſe « or PITS VIZ, any thorough plane {clic FP 4 


cone, not parallel to the baſe as K Be, Fl. 2. tis. 1. 

Rule, Mujtiply che longer axis or tranſverſe diameter AB into 
the {horter axis or conjugate diameter C D; then multiply that 
product by. 78 54; and this laſt product is the area. 

: WK Suppole the tranſverſe diameter A B to be 26, and the con- 
jugate D C 20, required the area. 


26 * 20 = 310 ànd 520 x 7 4 402. 4030, the area of the 
Aren ellipſe. 


The conic writers demonſtrate the following proportions, VIZ, 

1. The area of any ellipſe is a mean proportional between the 
area of the circumſcribing and inſcribed circle, Viz, a Circle on the 
tranſverſe, and another on the conjugate diameter; as A CB 1 
andcman; fig. 2. 

2; As the longer axis to the ſhorter, tua: . ene 
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to c d, fo any chord-line of the circle bb (parallel to c d) tore, 
And as men ( e d) to AB, ſo 00 (parallel to AB) tort, 


1 


77 * W ah " * * 
by 4 Ha 
* 
. 
- „ 
* 


As CD to cd, or as bb torr, fo the area of the circular 
ſegment b A b to the area of the elliptical ſegmentr Ar 
4. As mu to AB, or as oo to rt, ſo the area of the circular 


ſegment odo to the area of the elliptical ſegment rd t, 


If the elliptical area included between two parallels be required, 


by the third or fourth of the above proportions, find the area of 
OE both ſegments, and ſubtract the leſſer from the greater. 


XVII. A parabola, VIZ. any ſe&ion of a cone parallel to a a plane, 
applied to the outſide of the cone; as ACB. Pl. 2. 
Nule. Multiply the baſe, or greateſt ordinate, A B, into the 


perpendicular height DC, and two thirds of the product 1 is the a- 


rea, the parabola ] being equal to two N of the cir cumſcribing 
__ rectangle AE GB. | 


Ex, Suppoſe AB to be 18.5, and D on 19; 4 required the area of ; 


1 the parabola. 


18.5 
2 Or, Multiply 351.5 by 42 
1665 | | TS 351-5 
185 | | W 
3381.5 | Heede 
0 ; 2343 area, 
„ „ 
117.18 
234.3 area. . 


If the parabolic area included bien t two parallels AB ant 
men, be required, find the area both of the parabola 4 CB and 
m Cn, and ſubtract the leſſer from the greater. 

If a line be drawn from C to A, and another from C to B, the 
triangle A C B will be three fourths of the parabola, 


XVIII. A cycloid ; as ADBE. Pl. 2. 
Rule. Find, by Prob. 12. the area of the circle E. deferibed on 


the axis DE, multiply that area by 3, and the product is the area 
of the cycloid. | 


Note. The cycloid is formied by applying any circle, as c, to 


the line A B, ſo as the point n may coincide with the point A; 


and then, rolling the circle, as a wheel, along the line A B, till 
the point n complete a revolution, and coincide with B. The path 
deſcribed by the point n is the cycloidical curve; A B the batt, 
D E the axis, the point E the vertex, and C the generating ** 

| XIX The 


— 


. 
* » 
N 


\ 
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XIX. The ſurface of a cylinder; or ſolid, like a rolling ſtone, 
formed by the revolution of a rectangle round one of its ſides; as 
ABC. Pl. 2. 

The ſurface of a cylinder, excluding the baſes, when ſpread 


out, becomes a rectangle, one of whoſe ſides is the periphery of 


the circular baſe, and the other the ſame with the 8 or length 
of the cylinder. | 
Rute. Muitiply the periphery of the baſe into the height, and 


to the product add twice the area of the baſe; the tum 1 1s che area 
fought, TE 


XX. The ſurface of a cone, or folid like a ber daa, formed 15 


by the revolution of a right-angled triangle round one of its ; „ 
A BC. Pl. 2. 


The ſurface of a cone, excluding the g baſe, whas foread 
out, becomes a ſector of a circle, whoſe terminating arc is the pe- 


riphery of the baſe, and whoſe radius is AB or AC, the length 


of the outſide of the cone, or hypotenuſe of the generating triangle, 
The point A is called the vertex, and A o the axis, of the cone. 
Rule, Multiply the periphery of the baſe into A B, the length 


of the ſide; and to half the product add the area of the baſe ; the. 
ſum is the area ſought. See Prob. 12. and 13. 


If the ſurface of the fruſtum of a cone, cut by a pls . 


to the baſe, as mn B C, be required, find the curve ſurface of the 

hole cone ABC, and alſo of the cone A m n, cut off; from the 

former ſubtract the latter; to the remainder add the area of the 
two baſes; and the ſum is the area of the fruſtum. 


The axis A o, or height of the whole cone, is found by ſaying, 


As the ſemidifference of the diameters of the greater and lefler 
| baſe to the perpendicular height of the fruſtum ; fo the ſemidia- 


meter of the greater baſe to A o, from which ſubtract the height 

of the fruſtum, and the remainder will be the height of the cone 

cut off; whence A m or An may be found by the note in Prob. 5. 
Or, Am may be directly found by ſaying, As the ſemidifference 


of the two diameters to B m, ſo the ſemidiameter of the greater 
baſe to AB; from which ſubtract B m, and che remainder will be 


Am. 


The area of the outſide - ſurface of the fr: uſtum af a cone may 


be found more readily thus: Add the peripheries of the two baſes, | 
and multiply half their ſum by the ou: de-acight: B m, and to the 


procuat add the area of the two baſes.” 5 | 55 


XXI. The ſurface of a ſphere or globe, viz. a round body for 
med by revolving a ſemicircle round its diameter - 48 AB CD. 


PI. 2. 


Rule. Mult; ply the periphery of the globe into the axis or din 


meter A B, the product! is the area. | 
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. A 


F 


Or, Find the area of a circle whoſe diameter is the fame with 
that of the globe, and multiply the area ſo found by 4. | 
Exa, . Suppoſe the diameter A B to be 20, then by Prob. 12. 
the periphery will be 62.8318; and 62, 83 18 x 20 1256.636, the 
area of the turtace of the globe. | 
Or, The area of a circle whoſe diameter is 20, by Prob. 1 
314.1593 and 314.159 Xx 4=1256.636, as before. 
If the area of the ſurface of a ſegment, as m © n, be edu, 
ſay, 
0 As the axis or diameter of the ſphere c D, 
Io the area of the whole globe; 
So the height of the ſegment Cr, 
To the area of the ſegment, excluſive of the baſe. 


It the Katheter of the globe be wanted, divide the ſquare of 
mr, the ſemidiameter of the fruſtum's baſe by Cr its height, 
and the quot will giver D the height of the other fruſtum, and 


the ſum cf Cr and r D is the diameter ſought, See Prob. 13. 


The area of the ſegment m Cn may alſo be found thus: Square 


m rand r , add theſe ſquares, and the ſquare root of their ſum 


is Em; then find the area of a circle whoſe radius is Cm, and 


this will be equal to the arca of the given — excluſive of the 
circular baſe. 


If che area of that part of the ſurface of a fohere that lies be- 7 
tween two parallel planes, as mn, and ao, be demanded, it may 


be found thus: Find, as above directed, the area of the two ſeg- 


ments m Cn and a Co, ſubtrat the leſſer area from che greater, g 
and che remainder 1 is the area __ 


XXII. A ſpherical triangle, or triangle formed on the furkace 
of a globe by three great circles, viz circles whoſe centre is the 
ſame with that of the globe; as, ABC. Pl. 2. 


Rule. From the ſum of the three angles ſubtract 180 degrees 
multiply the area of the whole ſurface of the globe by the remain- 


der, divide the product by 720, the quot is the area of the tri- 
angle, | 


EXAMPLE. | 

. 

| Suppoſe the farm of the ye A 8 B ＋ C 225 10 
Subtract 180 


— — ; 


| Rem. * 10 


0 again the diameter of the given 90 or globe to be 
20, then che area of the whole ſurface, as found above, will be 


1256. 636. 


Multiply 


* 
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Multiply 1256.636 
by the rem. 45. 16 


— 


1256636 
6283180 
5026544 


36674 2836 
418. 87866 
418. $7866 


7 200 57 51 2.04093 (79 877 area a0 the mange 


bus | be furfaces of priſms, pyramids, and other regular 6 
conſiſt of triangles, parallelograms, or polygons; and ſo the way 
of meaſuring them 1s RR | in che prececing problems. 9225 


I[. Menſuration of Solids. 
Problems, Jhowing how to find the ſelid content or folidity. : 


XXIII. A cube, or ſolid comtulacd under fix equal ſquares 3 3 as, 
'ABCD. Pk 13: FEI 
Rule, Multiply the ſide of the cube into tell, and that product : 


again by the ſide; this laſt e is the ſolid content or ſolidity e 
of the cube. e 


Ex. Multiply the ade A D 


4 
by itleit 4 


Again, Multiply this product 16 
by 4 
Solidity of the cube 64 
| XXIV. A nein or ſolid whoſe baſes are GOT ſimilar parallel 
triangles, ſquares, parallelograms, or polygons, and the ſides all 
parallelograms. * 
As priſm whoſe baſes are ſquares or parallelograms, is uſually | 
called a parallelopiped, 
| When the baſes are triangles, the ſolid is called a triangular 
priſm, and it the baſes are polygons, it is called polygonal priſm. 


* Rule, Find the area of the baſe as taught in ſuperficial mea- 
ſure, and multiply that by the length of the priſm or parallelopi- 


"x ped. 

e Example. Required the ſolid content of the triangular priſm 
AB CP. II.. 
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between one of che ſides of the greater baſe and the correſpondent 
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_ Multiply BC =18 
=” by half the per. mn = 6 


Alrea of the ban 108 
5 Motiply by the length AB = 40 


Solidity of the priſm 4320 _ 
XXV. A cylinder. See a deſcription of this fold, Prob. 19. 


Fl. 3. fig. 1. 


Rule. The ſolidity of a cylinder is ſound the ſame way as that 


of a priſm or parallelopiped, viz. Find the area of the circular 


baſe by. Prob. 12. multiply that by the — or r height, the pro- 


duct is the ſolid content. 


Ex. Required the ſolidity of 4 cylinder, the diameter of whole 


baſe i is 9, and length 15. 


9 Xx 9 x 7354 * 15 = 954: 261 the old. 


If it be required to find how much liquor is contained in a cy⸗ 
lindrical veſſel that is in part empty, lying with its axis parallel to 


the horizon; ſuch as a veſſel whoſe baſe is the circle AB CD, 
fig. 2. the empty part being the ſegment ABD; find by Prob. 13. 
ak area of the ment B 0 D, and multiply this area by the 
length. 


XXVI. A pyramid, or Golid 1 whoſe baſe is a triangle, "RED? 


parallelogram, or polygon, and its ſides all plane nee, ter- 


minating in a point; as, AD B. Pl. 3 
Rule. Find the area of the baſe, 3 li that into one third 
of the altitude or height; the product is the ſolid content, a py- 


ramid being equal to one third of the OM OLE: priſm, Eu- 
clid XII. 7 e 


Ex. Suppoſe the area of the baſe A B to be 4.2 
Multiply that 1 5 ＋ of D C = 5. 5 
e 
2125 


So! idity of the pyramid 23. 375 


if the pyramid be cut by a plane mn parallel to the baſe A P, 
and the ſolidity of the fruſtum Amn B be required; from the ſo- 
Jidity of the whole pyramid A D B ſubtract the ſolidity of the py- 


ramid mDn cut off, the remainder is the ſolidity of the fruſtum. 


To find the height of the whole pyramid, ſay, As the difference 


{ids 


XS * * 
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ſide of the leſſer baſe, to the height of the fruſtum, ſo the ſide of 
the greater baſe to the height of the whole pyramid; from which 
ſubtract the height of the fruſtum, and the remaiader will be the 
height of the pyramid cut off, 


The ſolidity of the fruſtum of a pyramid r may alſo be found by 


one or other of the three rules following. 


Rule 1. To the product of any two correſpondent files of the 
two baſes, add the ſquares of theſe fides ; multiply that ſum by one 


third of the fruſtum's height, and the product will be the n 
if the baſes are ſquares, _ 

_ Rule 2. Multiply the areas of the two baſes together, and to the 
ſquare root of the product add theſe two areas; multiply that ſum 


by one third of the fruſtum's height, and the product is the ſoli? 
dity of the fruſtum, whether ne om be triangles, {quares, oY | 


polygons, 


Rule 3. To the product of any two correſpondent ſides of the 
two baſes, add one third part of the ſquare of their difference; 
and that ſum will be the area of a mean baſe; which multiplied | 


into the height, gives the ſolidity of the ſruſtum, whether the ba- 
ſes be triangular, ſquare, or multangular. 


A ſolid, reſembling the fruſtum of a pyramid, and having pa- 
rallel baſes, and theſe baſes both rectangles, or the one a rectangle 


and the other a ſquare, but diſproportional, the ſides of the one 
baſe not having the ſame proportion to one another as the corre- 
ſpondent ſide of the other, is called a priſinoid; as, A B C. Pl. 3. 
fig. 2. And its ſolidity may be found as follows. 


To che longeſt ſide of the greater baſe add half the longeſt ſide 


of the leſſer baſe, and multiply the ſum by the breadth of the 
greater baſe, and reſerve the product. 


Again, to the longeſt ſide of the leſſer baſe add half the longeſt 


ſide of the greater baſe; and multiply the ſam by the breadth of 
the leſſer baſe; and to this product add the product formerly reſer- 


ved; and multiply the ſum by a third part of tlie height, and che 


product: is the ſolidity of the priſmoid. 


If the area of the outſide ſurface of the oridnand be required, 


multiply half the ſum of the perimeters of both bates by the out- 
fide height, and to the product add the area of the two baſes, 


XXVII. A cone. "A this ſolid deſcribed, Prob. 20. 


A cone is one third of the circumſcribing cylinder; or, A cone 


is the ſame with a pyramid of an infinite number of fides: and 


the ſolidity is found the ſame way, viz. Mulciply the area of the 
baſe by one third of the altitude or perpendicular height ; Euclid 


XII. 10. 
| If the cone be cut by a plane mn 1 parallel to the baſe, the ſoli- 
dity of the fruſtum mn B Ci is allo found by ſubtr acting the ſoli- 


dity of the cone cut off A mn from the lolidity of the whole cone, 
2 B C. Pl. 3. See Prob, 20, 


þ ks 
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The ſolidity of the fruſtum of a cone may alſo be Won by any 
of the three rules. following. 
Rule 1. To the product of the diameters of the two baſes add 
the ſquares of the ſaid two diameters, and multiply the ſum by 


7854, the product will be the triple area of a mean baſe; which 


multiplied by one third of the r height, will give the 


ſolidity of the fruſtum. 


Rule 2. Multiply the area of the greater baſe into the area of 
the leſſer; extract the ſquare root of the product; to this root add 
the areas of the two baſes; and multiply the ſum by one third of 


- the fruſtum's height, and the product is the ſolidity. 


Rule 3. To the product of the greater and leſſer diameters add 


| one third part of the ſquare of their difference ; and multiply the 
_ ſum by .7854; the product is the area of a mean baſe ; which mul- 


tiplied by the perpendicular height, the product is the ſolidity. 
If the baſe of a cone, or of a cylinder, be an ellipſe at right 
angles to the axis, find the area of the baſe by Prob. 16. ; and then 


proceed to find the ſolidity, as taught above. The ſolidity of the 
fruſtum of ſuch a cone may alſo be found as above; only find the 
area of the elliptical baſes by Prob. 16. 


A ſolid, reſembling the fruſtum of a cone, and having parallel 
baſes, and theſe baſes both elliptical, or the one baſe an ellipſe and 
the other a circle, but diſproportional, the diameters of the one 
baſe not having the ſame proportion to one another as the corre- 
ſpondent diameters of the other baſe, is called a cylindroid; as, 


; A BC. Pl. 3. fig. 2. And its ſolidity may be found thus. 


To the longeſt diameter of the greater baſe add half the 3 


diameter of the leſſer baſe, and multiply the ſum by the thorteſt 


diameter of the greater baſe, and reſerve the product. 
Again, to the longeſt diameter of the leſſer baſe, add half the 
longeſt diameter of the greater baſe, and multiply the ſum by the 
ſhorteſt diameter of the leſſer bale ; ; and to this product add the 


product formerly reſerved, and that ſum will be the triple ſquare. 


of a mean diameter; which multiply by .7854; and again multi- 
ply that product by a third part of the height; and this laſt 100 
duct is the ſolidity of the cylindroid. 

If the area of the outſide ſurface of the eylindroid be required, | 


meaſure the periphery of both baſes, and multiply half their ſum 


by the outſide * and to the e add che area of the two 


E . 


XXVII. A Where or 8 See the deſeription of this ſolid, | 


Prob. 21. Pl. 3. 


Rule. A ſphere or globe is equal to two thirds of the 8 


bed cylinder; that is, a cylinder of equal diameter and altitude 
with the globe ; and therefore find the area of a great circle; 
multiply this by the diameter; two thirds of the product is the 


ſolid content. ER 
| | 3 | | Ex, 


4 © Ry 4.44 * - | N 0 
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Ex. Suppoſe the diameter of a ſphere or globe to be 20, then, 


by Prob. 12. ; | 
The area of the circle will be 1 314.159 
Multiply by the diameter, 20 

3)6283.180 

2094.30 

5 4.0 

 Solidity of the globe, - 4188.78 


A ſphere may - be conſidered as compoſed 7 an infinite number 
of cones, having their baſes in the ſurface, and their common 
vertex in the centre; and ſo the ſolidity of a ſphere may alſo be 
found thus : : Multiply the diameter into the circumference ; the 
product is the ſuperficial content or area: then multiply this area 
by one fixth of the diameter, or by o one third of the radius; the 
product 1 is the ſolid content. 


Ex. Suppoſe the diameter or A globe to be 20; then, by 


Prob. 12. 
"The periphery will ve Io „ 62.8318 
e by the diameter, „„ 
Fs 5 3) 1256.636 
Multiply by 5 diameter, = 3.3 
3769-908 
418. 8788 


— 


Solidity, as before, 4188. 7866 


The ſolidity of a ſphere may be ſound nearly, by multiplying 
the cube of the diameter into .5236, or, for greater accuracy, in- 
to .523598, the ſolidity of a ſphere whoſe diameter is uaity. . 

Thus, the cube of the diameter 20 is 20 x 20 x 20 =80co; and 
«5236 x 8000 = 4188.8 the ſolidity 1 7 or, 523598 * 8000 = 
4188.784, more nearly, 


XXIX. The polar ſegment, or frulum OY a has; "8, 
AC B D. Pl. 
Nule. From the triple product of the Siam of the ſphere C E 
| into the ſquare of the fruſtum's height CD, ſubtract twice the cube 
| of the ſegment's height CD; then divide the remainder by 1.91; 
or, multiply by .52356, or, for practice, by .5236, the quot or 
product is the ſolid content. | | 
E | 4 D Ex. 


YE 


3 * - Pp . 
* 5 d l 
i. WC , 9 
2 4 C : F a - 
Cha ts n {258 ad 8 p 8. 
© but! 7.98, Y 42% "2 - Mags 1 


PI: 3. 


* * 
— 


N 5 
" AS | 
WY ; 
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ge” Suppoſe CE = 20; and CDS. 


Then g * 5 Ne = R 2 1250, | 
And 1 97013500654. 45, the ſolidity ſought. 
Or, 1250 X. 52356 = 654.45, as before. 
The ſegment A CBD ſubtracted from the whole ſphere, leaves 


che greater ſegment AEBD. 


XRF, The middle ſegment or zone of a chere; as, A BCD. 


Rule. Multiply the ſquare. of the ſphere's diameter E G by 2, 


and to the product add the ſquare of the diameter of the baſe A B 
or CD; divide this ſum by 3.82; or, for greater accuracy, by 
3.8197; and multiply the quot by the zone 's thickneſs, or height 


m n, the produèt 1 15 the ſolid content. 


Ex. Suppoſe EG S 20, AB or C D= 17. 32, and mn g 10. 
Then 20 * 20 * 2 ＋ 17.32 x 17.32 = 1099. WITTY 

And 3 3.32) 1099. 982405 87.95. -- 

And 287. 95 * 102 2879. 5 the ſolidity of the zone. 


The ſolidity of the zone A 5 CD may alſo be ſound by ſub- 
tracting twice the ſolidity of the polar enen A E ; m from the 
ſolidity of the whole ſphere. 

Hence may be ſound the ſolidity of any ſegment of a ſphere i in- 
cluded between two parallel planes; as, a o B A; viz, Find the 


| ſolidity of the ſegment A E B, and alſo that of the ſegment a E o, 
and tubtract the leſſer from the greater. 


+48 A ſector of a ſphere ; a, ARDC: pl. z. 
Rule A ſpherical ſector, as already obſerved, conſiſts of an in- 
finite number of cones, having their baſes in the ſurface of the 


 Jphere BDC, and their common vertex in the centre A: Wherc- 


fore, by Prob. 21. find the area of the ſegment BD C; and mul- 
tiply this area into the third part of AB, the radius of the ſphere. 
Hence we have another method of finding the ſolidity of a ſphe- 
rical ſegment, ſuch as B D C, viz. From the ſector A B DC ſub\ 


tract the cone A B C, and there will remain the ſolidity of the ſeg⸗ 


ment But if the ſpherical ſegment be greater than a hemiſphere, 
the cone mult be added to che ſector. 


XXXII A herald: or ſolid erated by revolving a ſemi- 
ellipſe round its axis, as, AB CD. PI. 3 
If the ſemicllipſe be revolyed round _ longer axis A p, the ſo- 
lid thence generated is called an ob/ong Hier vid, and reſembles an 
egg. 
s if the revolution be round the "ARA axis C D, the ſolid thence 
PEE is called an W late ſpheroid, being ſomewhat like a e 

FH - 
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Nule. Multiply the axis round which the ſemigllipſe was revol- 


ved into the ſquare of the other axis; then multigly this product 


by .5236; this laſt product is the ſolidity of the IPTG, whether 


oblong or oblate. 


Example. Suppoſe C 5 = 5. 5; and AB=9, 
Then 5. 5 * 5. 5 X 9 * 5236 = Tye: Fs the ſolidity of the ſhes 


roid. 


A ſohercid'; is two thirds of a alien whoſe FRE TY iS hs axis 


round which the ſemiellipſe was revolved, and whoſe diameter is 
the other axis; and accordingly the 8 of the above e 5 
mY alſo be found thus: 


5: 3X 5.5 * 7854x9=213 325 155 whereof two thirds vi4h 35o0r, 


If the folidity of a ſegment, as, A mn, or of the middle ſruſtum 
men o p, be required, imagine a ſphere detcribed on the axis A B, 


and cut into ſegments ſimilar to thoſe of the ſpheroid, by extends © 


ing the planes mn and op; and then ſay, As the ſquare of rhe 
axis A B to the ſquare of the axis C D; ſo the folidity of the ſphe- 
rical ſegment or fruſtum found by Prob. 29. or 30. to the jolidity 


of the ſegment or fruſtum of the ſpheroid. N. B. Twice the ſeg- 


ment A mn ſubtracted from the whole ene leaves the middle 
fruſtum or zone mn oP. ; 
Mete. The middle fruſtum of the ſpheroid mn oO p differs little 


from the like fruſtum of a ſphere deſcribed on the axis C - D, and 
may have its  folidity computed in the fame manner, viz, Jo twice 


the ſquare of C D add the ſquare of mn or o p, divide the lum 


by 3.82, and multiply the quot by ar, the height. 


XXXIII. A parabolic conoid, or ſolid, found by revolving a 
ſemiparabola An C round its axis A oz as, ABC. Pl. 3. 
_ Rule, A parabolic conoid is one half of the circumſcribed cylin- 
der; multiply therefore the area of the circular baſe B C into one 
half of we altitude A O, the product is the ſolid content. | 


Raabe. Suppoſe the diameter of the baſe BoC to be 12, and 


tlic height A0 to be 18: Required the fond content. 
12 12 * 7854 x9 = 101.8734 ſolidity ſought. 


If the parabolic connid be cnt Ly a plane mn parallel to the 
baſe B C, the folidity ot the fruſtum mn B C may be found thus: 


"To the e of the diameter of the greater baſe B C add the 


2 of the diameter of the leffer b: lle m n; divide the ſum by 
2.5464; or, multiply 15 597; and then multiply the reſult by 


the! neigt ol the fruſtum; the pro din: 5 15 che ſolid content. The 
1 {rium 


7 
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ſruſtum Amn cut off is a complete conoid, and its lolidity is is 


found as taught above. 


XXXIV. A virabolie ſpindle, or ſolid generated by revolving a 


| 1 A B — round its ordinate or baſe A CG: dM; AB C . 


5 Rule. The parabolic e is onal to eight fifteenths of the 
: circumſcribing cylinder; find therefore the ſolidity of a cylinder, 


the diameter of whole baſe is B D, the greateſt diameter of the 


ipindle, and its height A C, the length ef the ſpindle, or ordi- 


nate of the parabola, and x pot this is the fold: content of the 
ſpindle. 5 


Example. Suppoſe B D= = 6. Fo and AC=8. 


ö Then 6. 5x 6. 5X 7854 * 8 x = 141.5658144 ſolidity. 


- nn the rx of B D by A E, and that product 5 


"has 6. 5 * 4; tx - ORE 243: FO before.” gs 
The ſolidity of the middle fruſtum of the ſpindle, viz. m no p 


is found thus: To twice the ſquare of the greateſt diameter B D 75 
add the ſquare of the diameter of the baſe, viz. mn or 0 p, and 


from the jum ſubtract four tenths of the ſquare of the difference ; 


between theſe two diameters; divide the remainder by 3.823; or, 


for greater accuracy, by 3. 8197 ; ; and multiply the quot by t r, ; 


the height of the fruſtum, the product is the ſolidity. 
Or thus, Multiply the ſquare of the greateſt diameter by eval 


and multiply the ſquare of the leſſer diameter by .78;54; and 


multiply the ſquare of the difference of theſe diameters by 31416; 


from the ſum of the two former products ſubtract the latter pro- 


duct; and multiply the remainder by one third part of the height; 
and chat product will be the — of rhe middle fruſtum requi- 


red. 


If the ſolidity of the middle fruſlum be ſubtracted ſeom that 


80 whole ſpindle, half the remainder will be the ſolidity of the 
fruſtum A m n or Cop. 


. The five 8 or Platonic hadkies, PI. 4. viz. 
A tetraedron, or ſolid contained under four equal equilateral 


riangles 


This ſolid is a 3 on a triangular baſe, and its ſolidity 
may be found by Prob, 26. 


2. An hexaedron, or cube, viz, a ſolid contained under fix equal 


ſquares, 


$428 


This ſolid is a priſm ; and its ſolidity may be found by Prob, 23. 


2 5 An octaedron, er folid contained under eight equal eee 
riangles, 


This 
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This ſolid conſiſts of two pyramids on the ſame ſquare baſe, and 
of the ſame height; and conſequently its ſolidity may be found by 
Prob. 26. 
_ dodecaedron, or ſolid contained under twelve equal equi- 

9 05 lateral pentagons. | | 

This ſolid conſiſts of twelve equal pyramids, having pentagonal 
baſes, whoſe common vertex is in the middle point or centre; and M0 
ſo its ſolidity may be found by Prob 26. - Mu 
F. An icoſaedron, or ſolid contained under twenty equal equila- < wn 
teral triangles. 

This ſolid conſiſts * twenty equal pyramids having triangular 

haſes, and their common vertex in the centre; and ſo its ſolidity | 
may likewiſe be found by Prob. 26. | 

But the area, or ſuperficial content, as well as the ſolidity of a- | 
ny of theſe bodies, may eaſily and uy be found from che fol. Si 
tes, table. 


| Terracdron I 1.732051 [o. 1178511 
Hexaedron | 6,000000 |1.0000000 
_ ] Oftaedron | 3.464102 [0.4714045 
_ | Dodecaedron| 20.6457 29 7.663119 

— . 18 — [2 2.181695 


: „ 


The cable exhibits the area and the ſolidity of any it the above 
bodies, the ſide being unc In uſing the table oblerve®the 90 
lowing rules. 
1. Multiply the proper halve number by the ſquare of the gi- 

ven ſide; the product is the area, or ſuperficial content. 
2. Multiply the proper tabular number by the cube of the given 
ſide; the product is the folidity. | | 

__ Required the area a and lolidity of a dodecaedron, the fide Wo 
being 3. a 
3X 3 x 20. 1 = 155 811561 the area. . 
3x 3x3 x 7 -663119 = = 206, 9042 15 the aan: 


„ XXXVI. Any irregular wade ſuch as, the bones in a horſe's 
head, a thorn or whin buſh, &c. 
Rule. Take any veſſel of a regular form, ſuch as that of a priſm 

or cylinder, and therein put the irregular ſolid; then pour in as 
much water as will cover the ſolid ; this being done, take out the 
ſolid, and obſerve how far the water ſinks or "falls on the tide of 
the veſſel, and compute the folidity by Prob. 24. or 25. 
Or, Take any ſort of veſſel, fill it with water to the brim; then 
immerſe the irregular body; receive the water that runs over, and 
pour it into ſome veilel of a regular form; and then proceed as a» 
's bovs. 


III. Sur- 
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. . III. Surveying, 

A ſurveyor, or perſon who meaſures land, ought to be provided 
with a theodolite and plain table, a caſe of inſtruments, with a ſet 
of plotting icales, and a gunter's chain. 5 
The gunter's chain is divided into 100 equal links, ad} is in 
length equal to 4 rods or PR] and 160 ſquare rods, or 10 ſquare 
chains, make an acre. i 
The Engliſh rod or pole is 164 ſeet; and fo the length of the | 
Engliſh chain is 66 feet, or 22 yards, The Scotch rod, pole, or 


fall, is 184 feet, and the length of the chain 74 feet. And . | 


Scotch acres are nearly equal to 5 Engliſh acres. 

My deſign in this place is not to teach ſurveying at any great 
length, but only to give a general notion of the art, ſo far as to 
enable the reader to meaſure any park or plain field, and that with 
accuracy. For this purpoſe, it will be neceſſary to ſhow what lines 
are to be meaſured; how the meaſures ought to be taken; ant in 
What manner the number ot acres is computed, _ 
If the ground to be meaſured lie in the form of a rectangle, you 
| have only to muitiply the length into the breadth : only obſerve, 
that if the two ends differ ſomewhat in breadth, you may add 
them, and take half their ſum for a mean breadth; and do the 

{fame with reſpect to the ſides, if they happen not to be equal. 

But moſt fields lie in the form of ſome irregular polygon; and 
in this caſe you wut go round the field, and erect a pole at every 
angle, Then make out an eye- -draught, viz. a figure on paper 
as near the ſhape of the field as can be done by the gueſs of the 
eye, and divide this draught into triangles, trapezia, or other fi- 
gures, as the ſhape of the draught and field directs. Draw alſo, 
in the triangles and trapezia, lines to repreſent the perpendiculars. 

Now, the lines to geaſured are the diagonals and perpendicu- 
lars. But beſore hes be meaſured, the. points in the field where 
they interſect one another muſt be ſound as follows. 
Provide yourſelf with a theodolite, br, in licu thereof, with a 
| croſs, repreſented in PI. 4. fig. 1. viz, a ſquare board, with four 
Pins or pegs erected in the corners, fo that AB may be perpendi- 
_ cular, or at right angles, to C D; and place the croſs horizontal- 
Jy on the top of a Haff FO ſallened into a hole in the middle of 
the board at O. By means of this croſs find the points in the 
field where the perpendiculars cut the diagonals, in the manner 
following. 

Suppoſing the polygram ABCDEFG in PI. 3. 64 2. to repre- 
ſent the field, you mutt ſtep in a ſtraight line fron G to B; and 
when you come to the place where you imagine the perpendicular 
Am will cut the diagonal GB, tet up the croſs directing C D to 
B; and, if now B Aon the crols point directly to A in the field, 
you have gueſſed right; but if it do not, go further on toy. ard B, 


or return back toward G , till you hit upon the place, and 20 
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fix a pole. In like manner, ſind the points where all the other 


perpendiculars cut the diagonals, and mark the moo thus tound 
by fixing poles in them. 


Then meaſure the ſeveral ſegments | into which the diagonals are 
divided, and alſo the perpendiculars; and ſet down the meaſures 


ſo taken in a fie]d-book, or on the eye-draught deſcribed above. 

When you come home, delineate the whole on paper, from a ſcale 

of equal parts, draw the outlines AB, B C, . and caſt up the 
content, as follows. 


The area of a ng, is found by Prob. 6. and chat of a tra- 
tr e by Prob. 8 as follows. 


For the dls A B G, | | 
- Multiply the baſe GB = 11 + 17.20 = 28.2 
by halt the perpendicular Am =. 


Area 253.8 


1 For the Tent B c FE. 
Multiply the ſum of the perpendiculars Bn + Fr 34. 54 
by half the diagonal Go - = 25 


GC=19+;5426=50 17270 


Area om : 


Tac the trapezium FCDE, 


MM altiply the ſum of the perpendiculars Do+Fp=31.86 
25 by half the diagonal ES» 2302 


EC 13.5 —— 14 + 33.54 = 46.04 7272 


ö 733.4172 


B CF G 863.5 
To which add } ABG 253. 8 


Area of the field. 18 50.7 172 


The area of the field thus computed is 1850 ſquare chains, ang _— = Wi 
7172 ſquare links; and, becauſe jo ſquare chains make an acre, 
the ſquare chains are reduced to acres by dividing by 10; that is, 
by moving the decimal point one place toward the left ; and the 
figures on the right are decimal parts of an acre, as follows. 


The 


_ . 


The decimal is reduced to value Ar 199-0717» 


oy multiplying by, 4, by 40, by 301, ” 
by 9, as the table of land mea. BEES: — 

ure directs | Roods 28688 
40 


Poles or Rods 11.47 520 


| Square yards 14; 3748 ; 


9 


1 feet 3. 711 f 


Some ſet Jown the meaſures Gn! in the Geld without inſerting 
any decimal point between the chains and the links; and in this 
way the area of the above field will be 18507172 ſquare links: 
which are eaſily reduced to acres; for the chain confiſts of 100 _ 
links, and conſequently the ſquare chain will contain 10900 ſquare 
links, and 10 ſquare chains make an acre; -therefore the acre will 
contain 100000 ſquare links. Divide then the area given in ſquare | 
links by 100000, and the quot will be acres; that is, cut off by a 
decimal point five places on the right, the figures on the left are ſo © 
many acres, and the figures on the right are decimal parts of an 
acre. Thus, 18507 172 ſquare TO becomes 185.07172 acres, 2s 


above. 


It is uſual to meaſure gardens, or ſmall incloſures, with a * 
pole, viz. a rod one pole long; and in this caſe the rod- pole 


ſhould be divided into 100 equal parts, that the parts in any mea- 


ſured line above a juſt number of rods may be decimal parts of a 


rod. Some uſe a half. rod- pole divided into 50 equal parts. 


If we ſuppoſe the above field to have been meaſured by a rod- 
pole, the area will be 1850.7 172 ſquare rods, which are reduced 


to acres by dividing by 160, the number of ſquare rods in an acre; 


or you may divide the ſquare rods by 30, and the quot will be 


roods ; and then divide the roogs by 4» and this laſt m— will be 


acres, as under, 
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Acre. 


| en Bn. 


Acres. Or thus: 
190) 18507 172(11, 5669825 400852. 71720 
4 
Roads 2.2679 300 — — 
40 Aerts 11.5669825 
Poles 10.7172 
304 
21.516 | 
1793 


84 vad. 3 1.6953 
9 


8. feet 6. n 


If a piece of ground lie in the form of a ; ridge, take the breadth 
at ſeveral places, add theſe ſeveral breadths, and divide their ſum 
by the number of breadths taken, the quot will be a mean breacth, 5 


which multiplied into the length, will give the area. 


If the meaſures of a field be taken in feet, the area will be ſquars >, 


feet; which you may reduce into Englith acres by dividing by 
43560, the number of ſquare feet in an Engliſh acre; or it may 


be reduced to Scotch acres by dividing by $4 760, the number of 


{quare feet in a Scotch acre. 
If the meaſures of a field be taken in yards, the area will be 


ſquare yards; and theſe may be reduced to Englith acres by divi- 


ding by 4840, the number of ſquare yards in an Englith acre. 


It the meaſures of an iſland, kingdom, or empire, be taken in 


Engliſh miles, the area will be ſquare miles; and theſe may be re- 


duced to Engliſh acres by multip!riog by 640, the number of Acres, 


in a ſquare mile. 
And if the number of Engliſh acres on the whole farkice of the 


terraqueous globe be required, find by Prob, 21. the area of the ; 
furface of a globe, whoſe diameter is 8000 Engliſh miles, and 


multiply the area in ſquare miles {0 found by 640. 


IV. Artifeers Work, 
; Carpenters Work, 


ee care their work by the ſquare of 100 feet, viz. 


a ſquare whoſe ſide is 10 feet. Their meaſurable work conſiſts 


chiefly of flooring, partitioning, and roofing. See Prob. 2. 


Ex. 1. If a floor be 38 ſeet 6 inches long, and 17 feet 9 inches 


broad how many ſ⸗ uares are in that flo - 
; * 4 E  Pecimally. 
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Bel. Or thus: 
7% : 64” 0" -- 
Rs | . 
W | : . 
, 8875 | 
14200 654 6 
3325 5 28 10 6 
100)6. 83375 lc 4 Fs 


Anſ. 6 IO 83 feet. 
- anale 2. How many planks or deals, that a are 9 feet long and 
8 inches broad, will floor a houſe that is 47 feet 6 inches Jong, and 
24 feet 4 inches wide ? 


. Inches. 1 

: 8 =gp 245 

4 Length. » N 

4 Product 7 0 FED 1218 | 
17033 « 
"F099. 
605 al SY 

Anſ. 192 a 57 feet. 1 5 750 


„ Reduce the dimenſions to inches, then multiply the length 5 
ol the houſe into the breadth, and divide the product by che ſquare 


3 inches in one plank. 
A Example 3. How many ſquares are contained i in a partition that 
8 is 64 feet 6 inches 898 and 12 feet 3 inches wn 8 
3 1 64.5 : 64 6 
Pp "6125 —— 
5 7350 „ 
* 100) 7. 90125 100) 16 


Anſ. 7 ſquares, 9o ſeet. 


"TY 4. How many ſquares of roofing will cover a houſe, 
_. whoſe length within the walls is 48 feet 6 inches, and breadth 18 
| beet 3 inches? 

It © is a received rule amongſt workmen, That the flat and * 

BY. al 
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flat of any houſe, taken within the walls, is equal to the roof, 
though the meaſure of the roof varies a little, as the roof falls be⸗ 
low or riſes above the true pitch; that is, as the angle at which 
the two ſides of the roof meets, is more or leſs chan a right angle, 


18.25 „ 
49-5 0 
18 3 
0125---: — 
14600 „ 873 © 
1 N . 6 
Flat 885.125 Fit de 1 6. 
Half 442 _ Half 442 | 
1000 13. 27 | 100)13]27 | 


An. 13 ſquares, 27 feet. 


« Bricklayers Work. 


Pricklayers work conſiſts chiefly of tiling ; which i is W by 
the ſquare of 100 feet; and walling or chimney work, which are 
meaſured by the ſquare rod of 272.25 ſquare feet, the ſide of the 
ſquare being 16.5 feet, But, in practice, the integer 272 is Pen. 
nerally eſteemed ſufficiently accurate. 

In roofs covered with tile, it is uſual to reckon the eaves double,” 
which is done by agoing £ the _ of the eaves to the whole depth 
of the roof. | 


Ex. I. There is a roof covered with tiles, whoſe depth on backs | 
ads, the eaves being reckoned double, is 35 feet 3 inches, and the 
length 48 feet: How * ſquares of tiling nit?! 


F. | "bs. 
35425 | 35 3 
48 | 43 © 
%%% 8 
14100 | | 280 
— — ' 140 
100) 16.9200 — — 
100) 10% 


45, 16 ſquares 92 feet, 


Ex. 2. A brick. wall is 598 feet long; 9 feet high, and I brick 
in thickneſs : How many rods of work are in it? 


„„ 598 


8 . 
i o 
\* 0 © 
Wl [A 22 "Ip We » : "3 , y y 


high, and 5 


9 9 N ** r ad 
hs 
. * Ss 
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272. 25)5382. tes rods. 
| Ne lat, 


265950 | 
2455 
68.06) 209. 25( 4 quarters of a rod. 
e ons 1 
Arſe. = ; rods 3 quarters 5 feet, 


Brick and half is reckoned ſtandard thickneſs ; and i the thick- 
neſs of a wall be any other than. brick and half, it may be — 


to o-Randard As by the following 


7 UL E | 5 
Mattiply the number of ſaperficial ſeet contained in | the wall by 


the number of ba!f-bricks in the thickneſs, and one third of the - 
; product will be the content reduced to ſtandard thickneſs. 


Ex 3. A brick-wall is 84 feet 6 inches long, and 17 feet 3 inches 
bricks and a half thick: How many rods of brick- 
work wil therein, when reduced to ſtandard thicknels 2 


1457625 
1457625 


— — —-—-— 


3)160 53.875 


272.25)5344-625(19 rods, 
27225 


262212 


A 245025 ; 
: 68)17 187502 quarters. 


5 136 


—— — 


35.875 Arſe 19 rods 2 quarters 35 let, 


1 _ 9 K . * 
8 : * 3 
a 0 1 
* 0 
9 
: . 
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But the operation may be ſhortened, by conſtructing a table of 
diviſors, ſuited to the number of half-bricks in the thickneſs, as 
mm ae” TT on ö 5 
Divide 3, the number of half-bricks in 14, by the number of 
half- bricks in the thickneſs, and the quot will be a diviſor for gi- 


ving the anſwer in feet. And, to obtain a diviſor that will give 


the anſwer in rods, multiply 272.25 by the diviſors found for feet. 
The table follows. VCVVVVFVCF 


Thickneſs | Diviſors| Diviſors | 
F the wall | giving tile giving the 
ſin bricks and | anſwer in] anſwer in 
half- bricks. | feet. | rode.” _| 
458.375 
SS © BR ot FRA + 
VVV 
WS F 1263-35 
5 3 3 5 51 136.125 8 
1 Þ=:4285;: 116% 0 
ÿ4ĩð b , 102ʃ0937 
R „ Se 
3 Wy vn #'” Ie 
8 | 27, [[ 74-25 |} 
I. _-25, | 68.09375 


3 1.5 


The former example done by the table follows. 


74.25)1457.625(- = - - - 19.63, rods, 

ae LY 
71512 | 2.52 quarters, 
66825 . 
46875 416 

44550 10. 


23250 35.36 feet. 
22275 


975 


If a brick chimney ſtand alone by itſelf, it muſt be girt round; 


and this is to be eſteemed the length; the height of the ſtory is 


the breadth; and the thickneſs is the ſame with that of the jambs. 
Every ſtory is meaſured by itſelf, and the dimenſions taken in the 


Tame manner; and the ſhaft or ſtalk above the roof is alſo meaſured 
K itſelf, and the content found by multiplying the girt into the 


— wh | Ex. 4. 


589 


w. q WIS * 
9 . 
ov - +, 
. 3 2 
"$43 
0 . . 
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EX 4+ The girt of a brick chimney in a low ſtory is 32 feet 9 
inches, and the height of the ſtory 12 feet 6 inches How many | 
ſquare feet of work are in the lame * ? 


32.75 | F. in. 


1 32 9 
16375 e 
o 33 ͤ > 
3275 | | 318 4 6 

Feet 409. 375 „„ v5, "BEM 469 4 6 


If it be required to 900 the ſquare ſeet thus und to feet or 
rods of ſtandard thickneſs, divide by the diviſor that ſuits the thick- 
neſs of the jambs. And if the chimney be elleemed double work, 
as moſt chimneys are, double the reſult. | 

If a chimney have two or more funnels, the fetters or bridges | 
that ſeparate the funnels muſt be meaſured, and their content 
found by multiplying the length into the breadth. 

If a chimney do not ſtand by itſelf, but be placed in a 5501 or 
ſide-wall, the back of the chimney in chis caſe is not meaſured, 
but accounted part of the gavel or ſide-wall; and the length of 
the chimney is found by adding the depth of the two Jambs to the 
horizontal extent of the br calt, 


3. 73 Albers. 


Plaiſier-work:i Is either on the roof, called ceiling, or on the par- 
titions or walls of a building; _ is all meaſured by the ſquare 


yard, containing 9 {quare lect; 


Example 1. If a ceiling be 54 feet 9 inches long, and 22 leet 6 
inches broad, how many yards a are in it? 


„ F. in. 
32.5 | 54 9 
3 > | 
10950 TT. 16 6 
10950 | | 108 
„ „ oo 
9)1231.875 „ 


Yards 136.875 | | 1231 10 6 


Example 2. The length of a partition plaiſtered on both ſides is 
44 feet 6 inches, and the height of the room 9 feet 3 inches : : How 


many 72 of plaiſter- work are in it : ? 
44-5 


— . 


- * 
* 0 
3» 
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44.5 F. in. 
9.25 _ 44*6 
8 2 
SITE 
890 | | 4 6 
4005 396 
e . 
941.625 — — 
CT 411 7 6 


Yards 45.736 


4. Teiners Work; 
Joiners mcaſure their work alſo by the ſquare- yard; but in ta- 
king the height of any room, they uſe a ſmall cord, with which 


they gird over the mouldings, panels, &c. alledging they ought to 
meaſure where their plane touches; but in meaſuring round the 


room they take it as it is upon the floor. 


Doors, window-ſhutters, and ſuch work as is wrought on both | 


Hides, are generally eſteemed work and half-work, 


Example. If the wainſcotting of a room, girt downward over the 
mouldings, be 12 feet 9 inches high, and 118 feet 3 inches in com- 


paſs, how many ſquare yards of work are in it? 


118.25 | F., in. 
. 118 3 
— | | 23 9: 
$9125 e e 
82775 1419 
23650 TEE . 
11 1 | 29 6 9 
9)1507.6875 $3073. $ 


Yards 167. 52083 : 


The 4 and 8 of the es room muſt again be mea- 


ſured by themſelves, and the half of their content muſt be added 
to the content of the whole room found above. 


The content of chimneys, and other void places, muſt alſo be. 


meaſured by themielves, and their content IS to be deduced. 


5. Rune Work. 


Painters work is alſo meaſured by the ſquare yard, and the 
height is likewiſe taken by girding over the . and panels 
with a ſmall cord. 

Example 1. A room is painted, ks height, taken by girding 
over the mouldings, is 14 feet 6 inches, and the compaſs of the 


room 84 feet 6 inches: How many yards of painted work axe in it? 


84˙5 


1H on by 
j Ps . 
"= * 8 1 
14 1 * 
| 1 . 1 2 : 
AF Pal . » . 
wo ” . Ca . p 1” ; » 
5 x7 : * BS... 6 0. 
a” . Pat o 
* 
* . 
WT + N 
1 N . 
* 4 
* = 
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$4.5 F. in. 
114.5 „ „ 6 
„ 8 
n | — 
3380 343 
.:-. 1 
— | | 23-3 
9)1225. 25 . — 
8 — 1225 3 


| Yards 136. 139 5 


Fase 2. A round pillar is painted, whoſe height is 18 feet 
4 inches, and the girt round 10 fer 6 inches : How many yards of 
work are in it? 


"IF EPR 0M ; | 
„ 10 6 

ä — 
Kg 18333 ; | 5 183 * 
| — 9 3 
9)192 50 0 5 
192 6 
Yards 21. 36 8 


. lis ers Work, 


Glaſiers meaſure their work by the foot FOE, and take their 
_ dimenſions to a quarter of an inch, the inch being ſuppoſed to be 

divided into 12 equal parts. 
But it is more uſual to meaſure by a ſoot A divided, and 
then the length or breadth conſiſts of ſo many leet and decimal 
parts of a foot. 

Round or oval windows, half. rounds, &c, are who meaſured 

at their full height and breadth, in conſideration of tae walte of 

glaſs and trouble ſuch work is attended with, | 


Example 1. Suppoſe 6 panes of glaſs, each 4 feet 7 inches 3 quar- 
ters long, and 1 foot 5 inches 1 quarter broad, how n feet of 
gab are in a te ſaid 6 panes ? 


1.437 7 9 

waere 3-2-4 

32522 — — FE. 
15938 1 1 3 
18584 1 11 2 9 
4646 8 
6.676302 6 8 1 8 3 

6 6 


pn WE — co” 


Feet 40.057812 49 010 1 6 
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Example 2. Suppoſe 20 panes of glaſs, which meaſured by a de- 
cimal foot are each 2.458 feet long, and 175 feet broad, how 
| my feet of glaſs do — contain? 


2.458 
1.75 
| 12290 
17206 
2458 

4.30150 
„ - Þ 


Feet 86.030 


Py Maſons . ok. 


Maſons menkire their work, ſometimes by the foot ſolid, ſome⸗ 


| 15 
times by the ſquare foot or yard, and ſometimes by the rod, that 1 
is, 21 feet long and 3 feet high, viz. 63 ſquare oo. But the rod 1 
differs in different Places, 5 ö ; 
Example 1. A wall of hewn ſtone is 24 ſeet 6 inches long, 9 feet _ 
6 inches high, and 2 ſeet 3 inches thick : How many folid feet are —_ 
in that wall? _ | . 
23 2 ” . 1 
85 24 6 
"1225 — 
2205 220 6 
— — 18 3 
232.75 e 
— 9923 232 9 
T — 
46550 - 465 6 
. — 
Feet 523.6075 523 8 3 


F e 2. If a wall be 218 feet 9 inches Jong, and 12 feet 6 
inches Dig, how many lquare teet, yards, and rods, are in it 2 3 


4 F 218.74 
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218. 75 . in. 
„ 218 9 
25 - AD 25 12 6 
109377 „„ 
B 2625 
5 „ 109 4 6 
92734. 375 feet, 5 "20" - 4-0 


70³⁰3 8194 yards, 


— — 


43. oy rods. | 


8. Paving. 


wie awd cauſeying are meaſured by the ſquare yard, of % 
* feet. 


Ex. 1. A al n! is 92 2 feet 6 inches hg; and 8 . 4 inches 
broad: How many yards does it contain: 1 


„ ; F. in. 
OT. 92 6 
144.0; | 7 
30 IQ 
91170. 
770 10 


Yards 85. 6,481, 


Ex. 2 2. A table, 19 feet 6 inches long, and 12 "fret 6 inches 
broad, is to be floored or cauſeyed with hard bricks, called clink- 
ers, each 6 inches long, and 3 inches wide : | How many clinkers 
will it require? = 5 
19 6 234 
12 6= 150 

1170 

234 


6 *3 = 18)35100{1950 clinkers A 
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V. Board and Timber ane) 


© 7 Board, 


Ts meaſure board or plank is to find the ſuperficial content or 2 
area of a rectangle. See Prob, 2. 


R U 1. E. 


Multiply the length in teet by the breadth i in inches; divide the 
produd by 12; and the quot is ſquare feet, every remainder being 
one twelfth of a ſquare foot. | 

Or, Reduce the length to inches; then multiply by the inches ; 
in the breadth ; divide the product by 144. and the quot is ſquare 
teet, the remainder being ſquare inches. 1 


Ex. I. In a plank 14 feet long, and 8 inches broad, how many 
Hquare feet ? 


Or thus: 
ä 2 
* | 22 
— Sg. Het. 25 —— 
Eg a 0h 
4 144) 13440 N = 94. 
1296 . 
| 7 


By Gunter's ſeats | 


Extend che compaſſes from 12 to the breadth 8; and chat ex- 
. tent, ket the ſame way, will reach trom the length 14 feet to 94. 


By the ſliding rule, 


Set the breadth 8 inches on the flip or llider to 12 on the rule, 
and lt the length 14 feet on the rule you have on the ſlip 94. 


Ex. 2. In a plank 18 feet 6 inches long, and 15 iaches broad, 
how many e feet ? 


4712 „ 
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3% en Or thus: 
18.5 ; 3 5 186 
1 925 . „„ "ml 
185 icin „ 
12578 J 
23.125 = 354 „ 
vga ** 21 
450 | 
=: 1432. 
| The operation by Gunter" 8 ſeale and the ſliding rule i is the ſame 
: as above. 
= If the two ends of a -olank differ in breadth, add them, and take 
1 half their ſum for a mean breadth, = 
If there be a number of planks of the fade dinienGons; meaſure 
1 one of chem, and multiply the content by the number of planks. 
8 E "Re 5 If a plank be 9 inches broad, how many inches i in lengrh 
® will make a foot ſquare?  _ | 
3 TE : 9)144(16 inches in length. An,. 
12M Hence is conſtructed the following table, ſhewing how many 
= ; inches in Jag make a ſquare foot, at any breadth, not exceeding 
5 | 5 | . LS: L. | | B. To | B. : : | B. 1 
144 906 1718.47 [25576 334.36 
272 1014.4 88 265.54 344.23 
| 3] 48 13.09 9/7 58 27/5˙74 354.01 
4436 12112 2007.2 [2805.140364 | 
| 5] 28.8 311.07 |[|21]6.85 294.96 373.89 
6] 24 014 10.28 |{2216.54 [|30]48 [383.791 
| 7] 20-57 [15] 9.6 |123|6.26 || 31] 4.64 393.69 
— 18 iji6| o 2416 2141 


1 The uſe of the table is obvious. Look for the wrench = the 
board or piank under B, and under L you have the inches in 
TY length that make a ſquare foot : Take this 9 5 in the compal- 
| 1 | ſes 
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ſes from a ſcale of inches, and run that extent along the board, 
from end to end, and you have the number of ſquare feet that 


board contains; or you may, by this means, cut olf from char 
board any number of — feet required,” 


MORE EXAMPLES. 
Length. Breadth, Content, 


Wo 7 Inches. he feel. 
14 — 18 — 1 
hs 197 ——_— tz 
114 73 
92 Loa — 104 
84 — 
14 3 245 

„ Paber; 


To meaſure timber is to find the ſolid content of a cube, Pa- 
9 Priſm, or cylinder. See Prob. 22. 24. and 2 5. 


Equal ſquared 1 


By equal ſquared timber is meant, ſuch as is in che form of S 
puratialogipes, whoſe baſes are equal ſquares or rectangles; and 
its 3 ts found a pen the area of the baſe by the 


length. 


OS cmd 1. In a piece of ſquared 4 . long, the of 
the ſquare baſe being 15 inches, how many ſolid feet? 


5 

15 1 

15 1 3 

75 17 
15 3 
225 1 8 
18 1 
1800 „ 
227 - 


144)40;0(28. 125 | | i 1 6 
Anſ. 28 feet, and half a quarter. 
lnſtead of dividing by 144, you may divide by the component 


parts 12x 12. Or you may reduce the rn to inches, and rheu 
divide the 18885 by Le or * 12 * 12 * 12 


ther, and take half their ſum for the ſide of the ſquare. 


398 BOARD and TIM BE R. Part III. 


In working by ſeer and inches; inſtead of * by 18, 1 
multiply by the.component parts 9 x 2, 


By Cunter's ſcale. 


Extend the compaſſes from 12 to 15 inches, the fide of the 
guare; and that extent twice ſet will reach from the length 18 
5 feet to the anſwer 28 feet, and ſomething more. 


By the Hiding . 


| Set the length i in feet on the lip to 12 on the girt line, and a- 
= gainſt the ſide of the ſquare 15 inches, on the girt line, you have 


. anſwer on che flip, 28 feet, and ſomewhat more. 


= BW hols 2. is a piece of ſquared timber 32 ache broad, 18 
inches chick, And 14 leet 6 inches long, how many ſolid feet? 


| 32 os F. in. 

1 . =o 

. 0 50 

68 © 4 0 

. 14 6 

2880 | | w— 
n 56 
$76 DS 2 


144)83520(5 feet, 358 feet. Anf. 


The operation by Gunter's ſcale and the liding rule is the ſame 
as above, only the ſide of a ſquare equal to the area of the bafe 


muſt be found, by extracting the ſquare root of 576=32 * 18, viz. 


243 or it may be found by dividing the extent between 18 and 32 


on the ſcale into two equal parts, and the middle point will be 24, 
the ſide of the ſquare ſought. 
lines C and D even at the ends; and againit any ſquare number 
on C you have its ſquare root on D. 


But on the ſliding rule, ſet the 


Some perſons, of inferior fkill, add the depth and breadth toge- 


But this 
method is falſe; and if the depth and breadth differ widely, the 


error thence reſulting will be conſiderable. In the above example 


32 718 = ;o, and half of 50 is 25 for the ſide of the ſquare ; and 
25 * 25 = 625 for the area of the baſe; which multiplied into the 
length, would give a product by tar too great. 


Diride 1728, the cubical inches in à ſolid ot, by che area of 


the 
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make a ſolid foot. 


The above rule is general, and en to timber of all. Forts, 
that is of equal breadth and thickneſs from end to end, whether 
the baſe be ſquare, triangular, multangular, or round. ” 
Hence is conſtructed the following table, which ſhews how many 
inches in length make a ſolid foot, the fide of the ſquare, equal to 
the area of the baſe, not exceeding 50 inches. 


B. Length, i BT L. 8B; b. B. L. B. L. 
11728 [ 7135-26 1310.22 194.78 252.76 
2 432 [ 87 14 8.81 2044432 1{. 2612-55} 
31192 921.3 15 7.68 213.92 272.37 

1-41]: 408 - 10.2816 -6:75 223.57 282.2 

5 69.12] 11] 14. 28 17] 5.94 233.2629 2.06 
6] 48 1 1212 IS: | 203 | 301 1.92. 


The uſe of the table! is ED Seek the fide of the ſquare, equal 


to the area of the baſe, under B; and under L you have the num- | 


Take this length 
from a ſcale of inches, and with it run the piece of timber from 


ber ot inches in length that make a folid foot. 


end to end, and you have the number of ſolid feet it contains B 
4 this means too you may cut oft any number of ſolid fect deſired. 


Unequal ſquared timber. 


By unequal ſquared timber, is meant any piece of ſquared tim- 
ber whoſe baſes are unequal, whether they be ſquares or rectangles; 
and ſuch are molt timber trees, when hewn and brought to their 


| ſ quares, the root-end being generally groſſer than the other, 
The uſual cuſtomary way of meaſuring ſuch timber is to take 


the ſquare or rectangle at the middle of the piece tor a mean | baſe, 
and then proceed as taught above. 


Example 1. In a piece of ſnares timber 20 feet long, the ide 


of the ſquare baſe at the greater end 1s 25 inches, and at the le ellen 


end 9 inches: How many et > timber are in that tree ? 


25 | „ | "17 
9 — 
2)34 | 119 
17 the nde of the ſquare Es 
in the middle. 5 289 | 
20 
Fee. 


144)s780(40.13 Arſe. 
E cs 250 


5992 
the baſe in inches, and the . will be the inches | in length that 


600 BOARD and TIMBER. Part 111, 


Example 2. Tnya piece of timber 18 feet long, the baſe at the 
greater end being 32 inches by 20 and at the leſſer end 16 inches 


by 10: How many feet of timber? 


32 40 8 | 24 
1 6 . 1 
"08: 3s ee 
7 360 area of mean baſe. 
288 
5 
— Feet. 


144)6480(45 Anſ. 


This cuſtomary way is erroneous ; and the greater the difference 


1 the two baſes is, the greater will the error be. But not- 
withſtanding this, univerſal cuſtom prevails, and purchaſers will 


accept of no other ſort of meaſure. I ſhall, however, here ob- _ 
ſerve, that a piece of unequal ſquared timber is the fruſtum of a 
pyramid ; and the content may be accurately computed by 8 26, 
'The former example done in chis way follows. 


32 1 | 320 
5 „ e B40 
— — | 160 
640 __ . 
160 | 3) 1120(373-7 
384 — 
64 Po . 29866 
Rect. | 47337 
102400(320 | : WY 
1 4144067200046. 
620124 
124 


Anſ. 465 feet. 


Round timber haviag ONT baſes. 
Tae cuſtomary way of meaſuring ſich timber is, to gird the 


| tree about the middle with a ſmall cord, and then take the fourth 


part of this girt for the fide of a ſquare, with which they proceed 
as in ſpared timber. 


Example 1. 
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Example 1. If a tree be 12 inches in III or irt, and 
24 feet long, how many feet of timber are in it? 


A fourth of 72 is 18 1 F. in. 
__ 3 
— . 1 6 
144 E 
18 1 6 
— „ 
Area of the baſe 324 - —— 
— £506 
1296 — 
648 48 
nn i. — 
14% 0% Anſ, 75 
54 


Example 2. If a piece of round timber be 54 inches in girt, and 
22 teet 6 inches long, how YOu feet are contained i in ir! 2 


4 of 54 is 13. 4 „ ok F. in. . P. 
e I 1 = 
= ——— 
405 6 998 
135 . - 6 
192.25 — — 
3 450 VVV 
36450 1 1 6 


— — 7, 


r44)4100.625(28.476 Anf. 28 5 2 7 6 


This cuſtomary 1 way 1s Falſe and errotieous - for if the circum- 


kene of a circle be 1, the area will be 07958; now the fourth: 


part of 1 is .25, the tquare whereof is .0625, which: is conſidera- 
bly leſs than the true area . 07958; and conſequently the ſolidity 


thus computed will be conſiderably leſs than the true content. 


But this cuſtomary way, falſe as it is, being eſtabliſhed by Jong 
practice, is univerſally received, and merchants will not purchaſe 


timber at auy other meaſure. 


I ſhall here, however, ſhow how the exact content may be 


found, by working the {ormer example in a way that will give a 


true eniWwer . 


10 3 


„ eee 
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5 Brought up, 232.055 
* | 
| 34 1 
A 216 1160275 
5 27D: 404110 
. . 2494019 
1 2016 — — Feet. 
2 07958 1408221. 2375(36.25 
1 43328 True content 36.25 
14580 Falſe content 28. 47 
26244 e 
20412 River” 778 
. Carried up, 232.05 528 
5 Round timber having unequal baſes, called tapering timber. 
. The cuſtomary way of meaſuring tapering timber is to divide 
5 he tree into parts of eight or ten ſeet long, and then take the girt 
5 at the middle of each part, by which, as taught above, is com- 
puted the ſolidiiy of each part, and their ſum is the lolid content 
of the whole tree, 
Example. A tree 20 > feet | in length is divided! into two parts, each 
be 10 feet long, the middle girt of one of the parts being 64 inches, 
ll and of the other 36 inches : : How many cubic feet of timber are in 
1 that trie? 
13 4 of 641 is 16 fs | 2 of 36 is 9 
- | 55 10 
| 3 1 256 . 
. — 10 
2 5 2560 
e | 
— © 144)3376(23-4 feet. 47 


— 


490 
432 


580 


4 
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This way of dividing the tree into parts is far more accurate 
than working by the middle girt of the whole tlee; and the ſhorter 
the parts are, the nearer the truth will the anſwer be, | | 
But this way of meaſuring has been fhown to be erroneous when 
the baſes are equal; and it is {till more ſo in timber that apers ; 
and the more tapering the tree is, the greater will the error be, 
The trath is, a piece of tapering timber ought to be conſidered 
as the fruſtum of a cone, and the lolidity computed wo. the Ae 1 
tions given in Prob. mr _ 


MORE EXAMPLES. 
| Length. 41 the Hirt. Content. 


N ee, ei Jeet; 
12 — 1 — 1: 
, 7”. 
: — —_— 


VI. Gauging, 


"ty deſign i in | this olaes | is not to explain the principles or prac- 
tice of gauging at any great length, but only to give the reader 
ſome general notion of that art, io as to enable him to find the 
ade. of any e common caſkł or veſſel, or of a ciſtern, or floor of 
kt 9 | 


r R 0 FB. 8 5 


To find diviſors, multipliers, and gauge - points, wit! h their uſes, 


283 BE inches make an alz-pallon, 1 
231 cubic inches make a wine-gallon, | | - Fi 
268.8 cubic inches make a corn-gallon, _ We" 
21 50.42 cubic inches make a corn or malt buſſiel. 9 


ore” 0 
The numbers, then, 282, 231, 268.8, 2150.42, are the r 9 
ſors; and if 1 be divided by thee. the quots thence arifing will be 


the equivalent muon ers, as exhibited in the following table. * 1 


| Pitz 1. For right-Iined figures. "= 5 


Diviſors. | Muliibliers. 
292 A. G. 03546 A. G. 
231 W. G. . 004329 W. G. 
268.8 C. G.. 0037 202 C. G. 
12 42 M. B. Warn er 3. 


If the cubic ah in any veſſel be divided of multiplied 3 theſls - 
4G 2 8  Ervalons. 
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diviſors or waltipliefs, the reſult will be ale-gallons, wine-gallons, 
KC, | 
Again, if the ſuperficial inches or area of any right-lined figure 
be divided or multiplied by theſe diviſors or multipliers, the reſult 
will be the area in ale or wine- gallons, &c.; that 1s, the number 
of ale or wine gallons contained 1 in the lame at 1 inch deep. 


Ex. Anppoce a plain figure, in form of a retangle, 232 inches 
in length, and 64 inches 1 in breadth, what is the area in Sn wine 
en, Kc. 


222 X « 64 = = 14848 area in inches, 


By dividen;. | 


951484852 652 ale-gallons. 
phe : 01984864 277 wine-gallons, 
268.8 14848 (55.238 corn-gallons. 
21 56: 42)14848( 6 904 e 


B) 'y multiplication. 


14348 * ,003546 = 52.651 ale-gallons. 
14848 x ,004329 = 64.277 wine-gallons. 
14848 x .0037202 = 55.258 corn-gallons. 
14848 * 0004650858. 6.904 malt- buſhels. 


But for circular areas anbther ſet of Kvidors and multipliers 
muſt be obtained, in the ſollowing manner, viz. 785398 is the a- 
rea of a circle whoſe diameter is 1; by which, if the numbers 282, 
231, 268.8, 2150.42, be divided, the quots will be a ſet of divi- 
ſors. And if .q85398 be divided by the ſame numbers, viz. 282, 

l &c. the quots will be a ſet of multipliers, as in the following 
table. | 


— 


1 T ABLE II. For cirular areas. | | 


Diviprs - [ Multipliers, 
4269.05: "A: 6:1 002785 A.G. 
294.12 W.G.| ,003399 W. G.“ 
342.24 C. G. 802922 C, G. 
| [2738 - M. B. 5 0036523 M. B. 


If _ euern of the 8 of any circle be divided or multi- 

plied by theſe diviſors or multipliers, the reſult will be the area in 

ale, wine, corn gallons, or malt. buſhels ; that is, the number of 
ale, wine gallons, &c. contained in the fame at 1 inch deep. | 
Ex. Suppoſe the diameter of a Circle to be 7 Lachen What! 1s the 
area in ale, Wine Salons, & .? | | | 


72 
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72 * 72 = 5184 the ſquare of the * 


5 y diviſion. 3 


359.05)5184(14.438 ale - gallons. 

294.12)5184(17.625 wine-gallons, 
342.24)5 184015. 147 corn gallons. 
2738) 51840 1.893 malt-buſhels. 


By multiplication. 


$5184 *. 002785 = 14.437 ale-gallons, 

$184 Xx. 03399 = 17.620 wine-gallons. 

5184 x ,002922 = 15.147 corn-gallons. 
$194 *. 0036523 = 1.893 malt-buſhels, 


"bs the area in ale, wine gallons, &c. of an n ellipſe, be recutred E 


multiply the greater and leſſer diameter together; and then divide 
or multiply their product by the diviſors or multipliers for circular 
areas; and the reſult will be the area of the ellipſe in ale, wine 
gallons, . 

Gauge- points are - the ſides of ſquares, or the diameters of circles, 


- whoſe content, at 1 inch deep, is one gallon, one bnſhel, &c. and 
_ conſequently are the ſquare roots of the diviſors exhibited in the 
two preceding tables, Theſe gauge- points are marked on the fli- 
ding rule, for rendering the operation by that inlirument more 


75 ſimple, and are as tollows, 


| 4 eee er [quares. | Gauge-points fer circular areas, ET 
Sb 1629 AB: 18.95 A. G. 
15.19 W. G. 17.15 W. G. 
% 1 13.5 C. 5 
5 46. 37 | . B. $2.32 M. B 


The way of uſing t theſe auge- points will * 5 in what fol- 
| lows, 


„ 


p. 
3 8 L E. 


Find the ſolid content in inches, by multiplying he's thies . 
menſions continually; and this product, divided or multiplied by 


the diviſors or multipliers in Table I. will give the content in ale, 
wine gallons, &c. f 


Or, Find the area of the baſe in ale, wine gallons, c. by * 


Prob, 1.; and then multiply that area vy the height or depth. 
Ex, 


To find the content in ale, wine gallons, KC, of any parallelo- 5 
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Ex. Suppoſe . trough or ciſtern, to be 81 inches 
long, 25 inches Broad, and 26 inches deep: N che content 
in — wine gallons, Kc. | | 


© 282 asse g, ale-gallons. 
25 23x 52650(227.92 wine-pallons, 
_ 6 e 24: 48 malt- OE. 
„ LE 5 
162 01 thts r 
Area 2025 TD 282)2025(7.18 
26 
— And 7.18 x 25 — = 186, 69 ale-gallons, 8 Ke. 
12150 | 
4050 
52650 


5 By the ſiding rubs.” 

In order to work by the ſliding rule, you muſt find the fide of a 
ſquare equal to the area of the baſe, by extracting the ſquare root 
of 2025; or, by the rule, thus: Set the lines C and D even at 
the ends; and againſt any ſquare number on C, you have the root 

* 00; which i in this example is 45 ; and accordingly, _ 

: Set the gauge - point 16.79 upon D, to the depth 26 upon C, 
and againſt the fide of the ſquare 45 upon D you have on C 186. 7s | 
the content in ale gallons, 

The operation for wine- gallons, malt- buſhels, Kc. is the ſame, 

— uſe the proper gauge- points. 5 | 


r O . m. 


To find the content in ale, wine- gallons, Kc. of a veſſel whoſe 
| baſes are ſimilar and parallel, but ym” being t the fruſtum of a 
pyramid. 


R U l. k. 


Find the area af each baſe, and a mean oroportional between 
them, and multiply the ſum of theſe three by one third of the 
depth or height, and the product is the content in cubic inches; 
which, divided or multiplied by the diviſors or multipliers i in T a- 
ble I. gives the content in ale, wine gallons, Ke. 


Ex. Suppoſe a veſſel, whoſe baſes are rectangles, the Jength of 
the greater baſe being 100 inches, and its breadth 70 inches, the 
length of the leſſer baſe 80, and its breadth 56, and the depth of 
the veſſel 42 inches: Required. the content in ale, wine-gallons, 
&C, | 


100 
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 100X40==7000. 
80 * 56= 4480 
Mean proportional 5600 


7000 x 4480 = = 31369000, 
Leere root is 5600. 


17080 
A third « the depth 14 


6832 

1708 
282)2 978000 94 ale-gallons. 
23 1123912001035: 15 wine- gallons, 


By the Hiding rule. 


Zet the gauge- point 16.79 upon D, to 14, one third of the depth | 
on C; and againſt 130.7, the ſquare root of the triple mean baſe 
ese, 888 D, Jo ont: on 0 847 945 the content in ale-gallons, 


P R 0 „ IV. 
* 0 find the content of a cylinder i in ale, wine gallons, ce. ; 


A VU L-Þ 


Multiply the ſquare of the diameter by the depth or height, and 
divide the product by the diviſors for circular areas in Table II. 


Ex. Suppoſe the diameter of a cylinder to be 56.5 inches, and 
the height 96 inches: rn its content in ale, wine gallons, 
dec. 
. * 86.5 96 = 3 
359.05) 30645608 53.52 ale-gallons. 
294.12) 3064560104 1.94 wine- gallons, 
27 38) 3064560111. 92 malt-buſhels, 


By the fliding rule. 


Set 85 proper gauge - point on D to the depth on O, and againſt | 


the diameter on D you have the content on C. 


Pp R O B. v. 


T o find the content of a veſſel in 1 b of the ſruſtum af s a 


done, in ale, wine e gallons &c. 


SY LK 


This may bs done, as in Prob. 3. by multiplying the ſum of the 
areas of the two baſes and a mean proportional, by the third part 
of the Leptch, but more eaſily in che following manner. 


* 


re 


5 10 


9 
_— 
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To the "On F of the two diameters add one third part of the 
9212 of their difference; that ſum is the ſquare of a mean dia- 


meter; which multiply by the height or depth, and the product, 
divided by the diviſors i in Table II. gives the content in 1 ale, Wine- 
gallons, &c. 


Ex. Suppoſe the greater diameter be 90 5 wakes the leſſer dia- 
eter 19 inches, and the height 62 inches : INES the content. 
a ale, wine gallons, Kc. 5 


56.5 X 5 — 1073. 5 prod. of the diameters, 
19 


— 


Dif. 37-5 & 37.5 1406. 2 5 due of cheir difference. 5 


3) 1406.250468.) 
N e 5 — 
1542.25 ſquare of a mean diameter. 


1 
e 


n., 359.059 5619. 500266. 31 EN Ie 
_ 294.12)95619.50(325. 1 wine- gallons, 
2738)95619.50034.92 malt-bulbels. 


\ 8 8 By the ſiding rele. | | 9 
Set the proper gauge- point on D to the depth on C; and _ 
39. 7, the mean diameter or ia root of 1542-25 on D. you 


have the content on C. 


Gaugers uſually inch all ſock veſſels; ; that is, they compute the 


content at every inch deep, and enter theſe contents in a table; 
"and when they come to ſurvey, they have only to take the depth, 
and by comparing the wet inches * the rable, ey have the 
content by PD 


A 0 find the drip or fall 11 a tun. 


The drip or fall of a tun is when the veſſel | is fet a little etc 
ning, for conveniency of cleanſing, there being a plug hole! at c 


for the waſh to run off at. 


By this poſition it will happen, that the liquor Wilk rage to „ E 90 
one ſide, when the bottom is but juſt covered at D on the other; 


2 when the liquor riſes to B, the park AB G will be TE 
2 e 
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Now, if che content of the empty part AB G be ſubtracted from 
the content of the whole veſſel in a perpendicular, poſition, the re · 


mainder will be the content of the veſſel in this oblique poſition. 
It is alſo required to find how much. liquor will cover the bottom, 15 


or fill the part DCE. 


Fele 
Suppoſe the diameter AB = 48 
the diameter DC = 40 
the height mA 8 
the diameter GHE 37. 
„the diameter FE 421 
the perpendicular A L = 17.46 
the height. * 0 = 15.53 


The content of the whole tun in a perpendicular poſition, found 92 


by Prob. 5. is 324.2 ale gallons, xy, 


rule, 


To the ſquare of the top- diameter A 5 18, add 6 one half of the. 
product of the ſaid top-diameter A B and bottom-diameter G H 
45-5; multiply this ſum by the perpendicular A L 17.46; and di- 
vide the product by triple the divilors 1 in Table II. via b 107. 14 


for ale, and by 882.36 for wine. 


Square of AB 48 = : 2304, and AB 48 «GH 455 42 = 2184 
Half of 2184 = 1092 


3396 * 15.465 $8294. 16 
1077. 15058294. 1654. 12 ale-gallons, 


Tun's content 342.2 A. G. 
Content of ABG 54.12 A. G. 


To find how much liquor will cover the bottom, or fill D c By 
work as follows. 


To the ſquare of 3 benen diameter DC 40, add half the 
product of the ſaid bottom-diameter and top-diameter F E 42.1; - 


multiply this ſum by the perpendicular height n 0 15.53, and di- 
vide the product by triple the diviſors in Table II. viz. by 1077.15 
ſor A. G. and by 882.36 for W. G. 


TH 
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To find the content of the bart A B G, obſerve the following OM 


125 
Remains GB CD 288.08 A.G. * 


Senat 


1 8 AU GING. Part III. 


Square of DC 4b = = 1609, and D C 40 > FE 42.1= 1634 
Half of 1684 =_ 42 


— 


2442 X15. 33 = = - 37924.26 
1077. 15957924. 26) 35. 207 ale-gallons. 


If the 1 adam of a pyramid ſtand reclined, inſtead of the divis 
ſors aſſigned above, you mult uſe the triple of the diviſors in Ta- 


ble I. viz. 846 for ale, and 693 for wine, the reſt of the work be- 
ing the ME. | 


LL TE Dn... VII. 
To gauge a copper with a riſing e crown, 


Take the menen thus. 


Extend a pack- thread over the middle from A to B. | 
Set one end of a rod in C and D, and move it forward and 
backward, till you find the ſhorteſt depth SOILS D; 
ſtead of a Tod, you may hang a plummet. | 
Next, ſet the end of the red on the top of the crown at o, and 
you have F o, which ſubtracted from E C, leaves m C the height 
of the crown. 


EG is equal to C D, the diametet at the bottom of the crown, 
the diameter m n may be meaſured, 


5 or, in- 


Nos ſuppoſe the di menſions thus taken to be as follows. 


| -Tndhes. 5 I,nebes. 
NM 1, A B = 99 
1 D 64 
m = 5 m n 65 


Now to find the content of the copper from the crown upwards, 


the depth being 42 inches, take the diameter in the middle of eve- 
xp-iour, or of every fix inches, (the more diameters you take the 


tter), and inſert theſe diameters in the ſecond column of the 
following table. Then, by Prob. 1. find the areas of the circles 
anſwering to theſe diamcters in ale-gallons, and inſert them in the 
third column; and next multiply each of theſe areas by 6, and in- 
ſert the products i in the fourth column ; and their ſum will be the 
content of AB mn; that is, ſo much as the copper will hold af- 
ter the crown is covered, 


The crown is to be conſidered as the PIO ER of a ſphere, and 


its content, by Prob, 29. will be found to be 28.75, ale-gallons. 
But the content of the crown may more readily, and with ſuffi- 


cient accuracy, be ſound as follows, _ ' 
The diameter CD is 64, and the area to this diameter is ried. 
| | WIe 
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which multiply by half the height of the crown, viz. 2.5, and the 
product is 28.52 for the content of the crown. CE f 
The content of the part mn D C, conſidered as the fruſtum of 
a cone, will be found to be 57.935 gallons; from which ſubtract 
the content of the crown 28.52, and the remainder is 29.415 gal- 
lons, the quantity of liquor that will juſt cover the crown. 


1 Pars |. 1 e FR Content | 
of the Diameters.|', yy | of every 
aden. 2 * 6 inches. 
6 | 95-3 25-2945 | 151.767 | 
4..-6-::--90-£ 422.6095 135.657 
6 de ien ee 
6 80. 17.8246 106.947 
{ 6 | 75-2 15.7400] 94.400 
+...6-©]-: 96.5-.-113.54207 84-050 
5 ie 12.1319] 72.7910 
| To juſt cover the crown 29.415 
: Content of the copper 794.866 * 


P R O B. VIII. 
To gauge a caſk. 


The finding the eontent of caſks is a difficult part in gauging, 
the ſhape of caſks being ſo different, that not any one rule will 
ſerve for all. Gaugers therefore commonly diſtinguiſh caſks into 

four forms or varieties, viz. 1. Such as reſemble the middle fru- 
ſtum of a ſperoid; 2. The middle fruſtum of a parabolic ſpindie ; 
3. The lower fruſtums of two equal parabolic conoids 3 4. The 
lower fruſtums of two equal cones, as repreſented in fig. 1. | 


1. The utmoſt line in the figure, which exhibits the ſaves as 
very much curved, or arching, repreſents a catk ot the firſt form 
and is conſidered as the middle fruſtum of a ſpheroid, being the 
molt capacious ſort of caſłk, or what will hold more liquor than a 
caſk of any other form. N „ 35 
2. The curved line next to the utmoſt line repreſents a caſk of . 
the ſecond form; and is conſidered as the middle fruſtum of a pa- 
rabolic ſpindle, being leſs capacious than the ſpheroid, 

3. The third curved line repreſents a caſk of the third form, 
which is conſidered as the lower fruſtums of two equal parabolic 
conoids abutting upon one common baſe; and is lefs capacious 

dan any of The two former. nn: „ 
4. The innermoſt line, which is quite ſtraight from bung to 
e r | | head, 


2 
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Ka, Tepreſetits tal of the fourth form, and is confidered as 
the lower fruſtums of two equal cones abutting upon one common 
b. ſe, being of al ſorts of caſks the leaſt capacious. 


Various rules are aligned i in books of gauging for aſcertaining 
the contents of theſe caſks, but the moſt eaſy and practical way is, 


to find ſuch a mean diameter as will reduce the propoſed caſk to a 
0 cylinder; ; and this may be done pretty accurately as follows. 


Multiply the difference of the bung and head diameter by .y for 


| the ſpheroid, by .65 for the ſpindle, by .6 for the conoids, and by 


.55 for the cones, and add the product to the head diameter, and 


che ſum 1 is the mean diameter, | 


"Has: eppes the bung an be 32 inches, the head 


diameter 24 inches, and the ug 40 inches ; ; the content in each 
| variety is required. 


"We he difference between the bung and head diameter i is 8, and 


| Mean e 

8 * 5 =5. 00 ana 24 + 5.6= = 29.6 for the ſpheroid, 
8 65 == 5.2, ute: 24 + 5-2 = 29.2 for the ſpindle. 
8K „6 A. _ 24 +4,8=28.8 for the conoids, 
8 * 55 4 4. and 4 ＋4 4$= 1 4 for the cones. 


T be « content in ale-gallops found by Prob. 4. follows. 


A. G. 
5 29. 6 * 29.6 x 002785 x 4097.6 * the ſpheroid, 
29.2 * 29.2 x ,002785 x 4094.98 for the ſpindle, 
28.8 x 28.8 K. 002785 x 40 92.4 ſor the conoids,' 
© as 4 x 48. 4.2 * and * 40 = 89. 85 for the cones. 


3ů the Aiding rule. © 
get the gauge point upon D to the length of the caſk upen C; 


ang! againſt the mean diameter on D you have the content upon C. 


It may pot be improper to obſerve here, that however geome- 


trical and accurate the rules for caſk- -gauging may be in them- 
ſelves, yet the content found by them can only ccme near the 

truth, becauſe calks have only ſome reſemblance, but do not an- 
wer exactly in thape, to the forms detcribed above. 


Hitherto we have conſidered caſks as quite full; it now remains 


to point out a method of finding how much l. iquor is in caſks that 
are not ſull. This is called allaging; the quantity of liquor in the 
'  caſk being the ullage; which, ſubtracted from the content of the 


whole catk, leaves the quantity that would fill the re ſpace or 
Vacuity. 


Now, the caſk may either be ſuppoſed to lie with its axis paral- 
hl to the horizon, as repreſented i in P), 4. bg. 2. or it may itand 


upri ght. 
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upright, having its axis perpendicular to the horizon. The for- 
mer of theſe caſes we ſhall conſider in the firſt place, and the lat- 
ter afterwards. And in both caſes the rules ſhall be adapted to 


the ſpheroidal caſk; becauſe, 1 in the practice of exciſe, moſt caſks 


are conſidered as fackh, 


It is uſual to find the ullage by means of a table of ſegments 
ſuited to a cylindrical caſk ; but as every one may not be provided 


with ſuch a table, we ſhall here aſſign a rule for finding the ullage, 


er that , e without any table, as follows. 


R U L. E. 


-Divide the wet inches, taken at the bung, by the heug-Game. 
ter; and if the quot exceed . 5, ſubtract . 5 from it, and add one 


fourth part of the remainder to the former quot, and then multi- 


ply this ſum by the content 9 the whole calk; the product is the 
ullage. 


But if, upon dividing he wet inches by the bung-diameter, the | 


quot be leſs than . 5, ſubtract the quot from .5, and from the ſaid 
quot ſubtract one fourth part of the remainder, and then multiply 
this A: enim by the content of the e Falk, 


EXAMPLE. 


Luce, 
| (hege - 32.5 
Suppoſe the Aimbalionk of the given pag: PAP? A « 
call to be . | - 


10 
N { Content 75.37 A. G. 
5 31)21.000000(17774'9 


4). "yy 044355 
677419 


7217074 ſum. 
And 721774 x 75.37 = = 54 400 10638 ale-gallons, 


Subtrack the ullage 54.4 from 75-37, the content of the caſk, 


and the remainder will be the quantity of liquor that would fill 


the vacuity. Or, find the content of the vacuity thus : Divide the 


dry inches by the bung- diameter, and then proceed i in all reſpects 
as you did in finding the ullage. 


If the caſk ſtand on end, as repreſented i in Pl. 4. fig. 3. the 
quantity of liquor it contains may be found by the 1 rules. 


1. Find the diameter DF at the ſurface of the liquor, by laying 


5 55 Fea rulers on different ſides of the caſk, aud at che height of the 


liquor, 


2», 4 | 
* 


If the malt be in a ciſtern, or lie on a 
Jorm, find the area of the baſe in buſhels, by multiplying the 
length into the breadth, and dividing the product by 2150.42; 

then multiply this quot by the mean depth; and the product 1s 


7 mukiply 
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liquor, fo as to be, parallel; then meaſure the diſtance between the 


rulers, and from ik ſubtract the thickneſs of the ſtaves on both ſides. 


2. To twice the ſquare of the diameter D F add the ſquare of 


the head-diameter LM, multiply the ſum by the wet inches, and 
divide the product by the triple of the diviſors for circular parts, 
viz. by 1077.15 for ale-gallons, and by 882.36 for wine-gallons. 


EXAMPLE. 
7 | f Inches. 


eng 86 322. 
„ Bung- diameter HI 27. 
Suppoſe the di- Head. diameter LM 23. 
menſions to be Wet E A= "Bas. 
„„ Diameter DF 26.14 


es eng 
8 Wet inches 8.8 


: — _ 


=. 1077.15)16112.60/14.95 A.G. 
_ Calk's content - C497 


Wanted to fill the caſk 45. 


If you work with the dry inches, the reſult will be the quantity 


of liquor that would fill the vacuity; which, ſubtracted from the 
gontent of the whole caſk, will leave the quantity of liquor in the 


5 . 
; To gauge malt, 
RY LE. - 


floor, in a rectangular 


als o , 


the content in buſhels. 


If -the baſe be circalar or elliptical, divide the ſquare of the dia- 
meter, or product of the two elliptical diameters, by 2738, and 
e quot by the mean depth,  _ 2 
3 TE 1 * . 


. 
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GAUGING, 
E. . There is a ciſtern, whoſe length is 84 inches, and 
breadth 54 inches, and the mean 1 43.6 inches: Required 


Chap. XIV. 


the content. 
34 x 5$4= = 4536 And 2150. 42)4536.00(2 1093 


- And 2, 1093 * 43. COIL 965 buſhels. 


7 Y i. There is a malt-floor, whoſe length i is 245 W and 
the breadth 184 inches, and hs: mean depth 5.6 inches: : Requi- | 


red the content. | 
245 X 1 1 = 45080 And 2150. asc ool20.963 


And 20.963 * 5. 6 257. 3928 bu . 
By the ldi 8 


Set the depth on the line M D to the length on the 15 N upon 93 
the flider; and againſt the breadth on the line A you have the = 


content on the line marked B upon the ſlider. 


opened out, be wholly without the book, 


Directions to the BOOE BINDER. 


Place the plate of Napier's rods to front page $i.” 


Place the four copper-plates at the end, in bc 
order; and ſew them ſo as that every plate may, when 
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